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wi i Extension Speakers © Improved Auto Radio Reception 
. Transistor Short-Wave Receiver © Combination Radio Intercom 


NC-188 FEATURES: 


* Calibrated bandspread for 10, 11, 15, 20, 40 and 80 meter amate 
bands. Separate tuning capacitors, knobs, and scales for geiver 
coverage and bandspread. 

Large easy-to-read 12 inch slide-rule dial with combination ed, 
and backlighting. Has large tuning knobs with two pointers fy 
two scales; general coverage and bandspread. 

Adequate over-all selectivity with nine miniature tubes includin 
rectifier. j 
Has gang-tuned RF amplifier stage for increased sensitivity ap 
image rejection. 

Covers 540 KC to 40 MC in four bands. 


Two IF amplifier stages and two audio stages with tone contro 
Separate antenna trimmer on front panel. 

Separate High Frequency oscillator tube for increased stabilit 
Oscillator is temperature compensated and ventilated for increase 


stability. 
Separate RF and AF gain controls. 


Series type automatic noise limiter. 
Receives AM, CW and SSB signals. BFO provided for CW and SSB 


Has “S” meter on front panel for signal strength indication ani 
seen more accurate tuning. 


Provision for balanced or unbalanced antenna input at 50 | 


300 ohms. 
A LOW PRICED Handsome two-tone gray cabinet. 
COVERAGE: 


BAND GENERAL COVERAGE BANDSPREAD 


GENERAL COVERAGE  { «3M stone aonetes 


B 
C 4.7-15 MC 6.9-7.30 MC (40 meters) 
D 


14.0-40 Mc 14,0-14.35 MC (20 meters 
RECEIVER 20.4.21.5 MC (15 meters 
27.0-30 MC (10/11 meters 


TUNING SYSTEM: Separate general coverage and bandspread tuning 
A new low-priced general coverage capacitors connected in parallel on all bands. Bandspread, uset 
primarily for tuning the amateur bands, can be used as vernier { 
general coverage use. Separate antenna trimmer control. 


iver is directlv calit : é AUDIO SYSTEM: Two-stage audio amplifier with single 6AQ5 outpu 
Receiver is directly calibrated for the tube provides 1.5 watts at less than 10% distortion. A handsome!) 
four general coverage ranges and five styled accessory speaker is available. Phone jack. 


bandspread ranges for the amateur SENSITIVITY: Under 2.5 microvolts (10 DB signal /noise ratio) 
bands (80-10 meters). SELECTIVITY NORMAL 


‘overs 540 KC to 40 MCS. Voice or CW. 6 0B 5.2 ke 

Covers 540 KC to 40 MCS. Voice or CW 60 DB 2 ke 
CONTROLS: Main tuning; bandspread tuning; antenna trimmer 
band selector switch; RF gain control; AC ON/OFF and AF gai 
control; stand-by-receive switch; noise limiter switch; tone contro 
switch; BFO pitch control; AM/CW switch. 


TUBE COMPLEMENT: 2nd IF Amp. 6BAG 
RF Amp. 6BA6 | Det, AVC and ANL 6AL5 
Freq. Conv. 6BE6 | Ist AF and BFO 12A7? 
HF Osc. 604 AF Output 6A05 
lst IF Amp. 6BA6 | Rectifier 5Y3GT 


OTHER SPECIFICATIONS: 

Antenna Input: 50-300 Ohms, Balanced or unbalanced. 
Size: 16-13/16” Wide x 10” High x 10-7/8” Deep. 
Finish: Handsome two-tone gray wrinkle finish. 
Shipping Weight: Approx. 35 Ibs. 

Optional Accessories: Matching Speaker. 


Only $15.95* down 


Up to 20 months to pay at most Receiver Distributors. 
*Suggested Price: 159.95** 


“Prices slightly higher west of Rockies and outside U.S.A 


receiver featuring smart, modern styling. 





BURTON BROWNE Wow Yorn 


Eight out of 10 U.S, Navy ships use National receivers © Luned ho lm0n4 
sce 1s Neatiomeake® company, inc. 


Malden 48, Mass. 

















Actual tune composed on GENIAC 


COMPUTES, “REASONS” 
PLAYS GAMES 


GENIAC 


BUILD IT YOURSELF in a few hours! ELECTRIC BRAIN 


Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the 
clear-cut, step-by-step directions given in a thrilling booklet! No soldering required ... no wiring 
beyond your skill! GENIAC is a genuine brain machine—not a toy. The only logic machine kit that 
not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic 
logic, automation, etc. So simple to construct that even a twelve-year-old can make a machine that 
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the 
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never 
available before! 

rs) OVER 400 COMPONENTS AND PARTS. Circuits operate on one flash! ght batter and the use of 
ers) ingeniously designed parts makes building circuits one of the most fascinating Lir you've ever 
done! You set up problems in a variety of fields—and get your answer quicker than you can set 
eters them up! Play games with the mac Ciena m, tic-tac-toe, etc.—and pit you rain agair its logic! 
eters Solves puzzles in a few seconds that would take you hours without the aid of the machine. You 
neters actually see how computing and problem-solving is analyzed with algebrs sol ons transferred 

directly into circuit diagrams. 

YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 195 Model GENIAC KIT contains 
(1) a complete 200-page text, ‘Minds and Machines’’—a basic introduction to computers. (2) ‘‘How 
to Construct Electrical Brains At Home’’—a fully illustrated text book on ba computer design 
theory and circuits with specific instructions for building circuits. (3) W ng Diagram Manual. A 
special booklet with full scale diagrams that you can tear out and place « your w rk bench for easy 
assembly. (4) Beginners’ Manual. Starting from scratch, the manual adds extra experiment 
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 
400 components and parts 


So—mail the coupon for your GENIAC today! Your money back if not delighted! 


Some Firms and Institutions that have ordered GENIAC;: K1—Only 


Allis-Chalmers Walter V. Clarke General Insurance Los Angeles 95 
Remington-Rand Associates Co. of America Public Schools 





International Barnard College Lafayette Radio Kansas State 


Business Rohr Aircraft Co. University 


Machines Westinghouse Albert Einstein Duke University 
Wheeldex Mfg. Co. Electric Medical College Coral Gables , 
Manuel Missionary _ Phillips Naval Research Bell Telephone (Add $1.00 W. of Miss. 

College Laboratories Laboratories Laboratories $2.00 Outside U. S.) 














Is your knowledge of these new technical fields rusty? Perhaps you never 
5 had time to study them but need to now. Write for free information about 
UP TO DATE * our new, modern, low-cost course. Work af your own speed af home. Check 
those that interes? you. 
PHYSICS ELECTRONICS [) Acoustics Hi-Fi P4 
High School Physics Television P3A Nuclear Physics P5 
|} Part I—PIA Radio P38 Analog Computer C3 
Part 2—PIB |} Radar—Theoretica! P3CI Digital Computer C2 
College Physics Radar—Practical P3C2 Memory poreae ci 
Part I—P2A Musical Instruments P3D Construction of Robots PS7 
| Part 2—P2B 
MATHEMATICS CHEMISTRY BIOLOGY PSYCHOLOGY 
(C1) Trigonometry High School D High School Normal PSI 
[) Algeb College H Biol Child PS2 
—— } Analytic CF Human Biology }] Abnormal PS3 
[) Solid Geometry Benita (0 Zoology eR + 
uantitative Aptitude Test 
OC Calculus rganic C) Botany Repi d Reading PSé 
C) Statistics [) Physical (2 Genetics ["] Construction of Robots PS7 


[] Please send me GENIAC Kit. $19.95 (Add $1.00 West of Mississippi or $2.00 Outside U. S./ 


OLIVER GARFIELD CO., Dept. Pi-117A, 31 Broadway, New Haven, Conn. 
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TRAIN FOR OPPORTUNITY FIELD OF 


| ELECTRONICS 


ON REAL EQUIPMENT 


IN THE GREAT SHOPS BE 


LARGEST, OLDEST AND BEST EQUIPPED 
SCHOOL OF ITS KIND IN U.S. 


This five story Chicago 
building is occup! 
tirely by Coyne. I 
fic 
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OPPORTUNITIES IN ELECTRICITY-ELECTRONICS 
Train the Coyne way for a better job in Elec- 
tricity-Electronics—a field that offers a world of 
)pportunities now and in the years ahead. In 
industry—in the home—Electricity and Elec- 
tronics are playing a vastly greater role than 
ever before. New developments and rapid 
growth are creating increasing job opportunities. 
Automation Electronics—one of the more recent 
ipplications of Industrial Electronics to manu- 
facturing processes—promises to create addi- 
tional demands for trained Electrical-Electronics 
men such as we have never seen. Electrical Train- 


TELEVISION — RADIO ELECTRONICS 


Great opportunity for a good job or your ow 
of America’s fastest gro wing branches 











rn bust ness in one 





‘ . stations by the hundreds... new sets by tt 
ing can be taken separately or combined with now Color TV ... ail mean 
var . ° 2 . ° and Service. Separate courses ir 
lelevision-Radio. Send coupon for more infor- bination with Electricity-Electronics availat 


details 


mation. 
Training in Refrigeration and Electric Appliances can be included. 


YOU TRAIN IN CHICAGO—Learn the easier practical way Mail coupon fn big free book! f 
















in shops of Coyne in Chicago. Shop work plus technical train- 48 Page Illustrated Book, “Guide fo Careers” 
ing. No advanced education or previous experience needed. gives you all the facts. Whether you prefer Elec- 
Lifetime Employment Service to Coyne Graduates. te me ap nh lage ne Eacbenics 
’ a ymung offered. 
START NOW—PAY LATER VETERANS OR NON-VETERANS Information comes by mail. No ob- 
New liberalized credit terms and Coyne training is offered to Veter- . . ay 
Finance Plans. Part-time employ- ans and Nor-Veterans alike. We'll lige ion and no salesman will call. 
ment service to students. Help in send Bulletin giving full informa- a2 a Pe a 6 ee eee | 
making housing arrangements. tion. Send coupon for details, | Coyne Electrical School, Dept. : | 
| 500 S. Pauline St., Chicago 12, til. | 
| Send BIG FREE BOOK and details of all training | 
| you offer. However, I am especially interested in | 
| CD Blectricity-Electronics (CD Television-Radio | 
| (DD Combined Electronics Training | 
~~ . d 
L. You are told the how and = 2. You're shown how todo = 3. You do the jobs yourself | Name | 
why of each job, it by trained instructors. on finest equipment. | — | 
nie | Address on | 
- COOKE IR. , President ~ FOUNDED 1899 | | 
ELECTRICAL SCHOOL | Cit rs | 
ity - — fate — 
A Technicai Trade institute Operated Net For Profit . 
00 S. Paulina Street, Chicage, Dept. 87-71 | (1 understand no Salesman will call.) | 
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tape recordists... 


when you buy 
Soundcraft Tape 








“SOUNDS OF CHRISTMAS” 


“Adeste Fideles”—‘Silent Night’”—‘“Rudolph the Red 
Nosed Reindeer’’— and others 


A high fidelity tape recording featuring 


The Street Singer Caroleers - full orchestra and chorus. 


The spirit of Christmas captured in sound! — the best- 
loved of traditional Christmas melodies... joyous. 
nostalgic... reverent...as much a part of the holiday 


season as decorations on the tree! 


A collector’s item... not for sale at 
any price . . . this 15-minute high fidelity 
recording is yours FREE, except for post- 
age and handling, when you buy any 7’ 
reel of Soundcraft Tape. See your Sound- 
craft dealer now, or write us for his 
name... he'll tell you how you can get 
“SOUNDS OF CHRISTMAS” recorded on your 
tape. Not only the “SOUNDS OF CHRIST- 
MAS” but the sounds of all the year 
sound better on Soundcraft Tape! 


REEVES SOUNDCRAFT CORP. 


10 East 52nd Street, New York 22 
West Coast: 338 N. LaBrea, L. A. 36, Calif 
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Simple Hi-Fi Tuner, Etc. 
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How to Test Your .M Tuner 
Interference-Free AM Reception 


Tape Recorder Quiz 


A New Transistorized Voltmeter 





COMING NEXT MONTH 





December will be our month for useful elec- 
tronic gadget building. The technical staff has 
been working on a Tremolo, in response to 
numerous reader requests, and now has a 
practical unit developed. It is featured on the 
cover and will surprise one and all with its 
compactness and ease of duplication. 
scheduled for appearance in the December is- 
sue are projects on Electronic Christmas Bells, 
Hand-Held Wireless Broadcaster, Signal Tracer, 


Do It by Telephone—with a Phone-Operated 


Electronic Service in Northern Mexico 


Also 
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— = is ————— LE 2 
Ni. FTER 10 YEARS 
OF PREPARA- 


ON McGraw-Hill’s new 6-Volume 
rse brings you everything you need 

know to “cash in” on the TV-RADIO 
Over 2,350 pages of money-making 


w-how” by top factory engineers 
i electronic experts. THREE giant 
EPAIR MANUALS tell and show how 


FIX every trouble the easy way. TWO 


ge TROUBLESHOOTERS tell ex- 
WHERE to begin, WHAT tools 

ise, HOW to “polish off" every job. 
Complete Home Study Volume guides 


i every step of the way, tells how to 
ahead fast as a repairman build 
your own business, full or spare 
e, for BIG PROFITS! 

EARN While You Learn 


Tested and now used in top schools, 

repair shops Course volumes are 
nple enough for green beginners, 
“pros’’ with new easy methods. 


T 


mazed 


Starts you doing simple repairs and 
earning money — from very first chap- 
ABC pictures and directions make 


igher jobs a “‘snap.”’ Before you fin- 
ish you can earn many times its cost. 
NO previous training needed. NO com- 


NOW READY! We6r 


RIGHT AWAY 


—even if you've never looked inside a set before! 


AT LAST — at Amazing LOW COST — The 
Most Complete TV-Radio Repair Course 
Ever Published. TELLS and SHOWS How 
to Do Every Job Quickly and Easily — 
Make GOOD MONEY, Full or 
Spare Time in the BOOMING 
Repair Business 





aw-Hill’s New Train- 


ee oe 
see . } es — 


RADIO and 
RECORD CHANGERS 


pictures and directions cover ANY job 
on EVERY set — tubes, circuits, speak- 
ers, new a-c/d-c portables, Color TV, 


even what to charge for every job! 
BIG MONEY — Spare or Ful! Time 


Forget lack of experience. Forget your 
age. Over 40 M’'LLION TV sets, 13¢ 
MILLION radios —and the shortaye of 
repairmen — mean big money for 
Course makes it easy to “‘cash in,” 
time or full, start your own business, 
enjoy your work and a big bank account! 


SEND NO MONEY 


you 
spare 


Try Course 10 days FREE. (We pay 
shipping!) If you don't agree it can get 
you started in a 
me | ee ep re- Examine 
pair business — re- e 
turn it, pay noth- Entire cours 


ing. Otherwise 
keep it. Earn while 
you learn ; and pay 
the low cost on 
easy terms. Mail 
coupon NOW, 


FREE 


for 10 Days! 





Yourself Course 


Atced tt. | 
‘ ea we 


ot 







THIS AMAZING 
OFFER SAVES 
YOU $11.85! 















PARTIAL CONTENTS 
1) Television and Rodio Repairing 


Testing, repairing re- 
placing parts, 566 pages 700 
**This-Is-How’’ pictures dia- 
grams. By John Markus, Feature 
Ed., Electronics Magazine 
(2) Practical Radie Servicing — 

F 


asy-to-follow directions, 


diagrams, drawings — with job 
sheet f every repair job. 509 
pages. 473 illus. By William Mar- 
cus, Alex Levy, Electronic Train- 


) 
ing Experts 


© Profitable Radio Troubleshooting 
—WHERE to look and WHAT 











to do for every trouble. How to 

avoid costly stakes handle 

customers pr ably. 330 pages 

153 “*h -t illus. By William 

Marcus, Alex Levy 

Oo Profitable TV Troubleshooting— 
Short-cuts to SPOT and FIX 


every trouble—fast, for big prof- 
its. By Eugene A. Anthony, Serv- 
ice Consultant, Genera! Elec. Co 


5] Repairing Record Changers — 

Step-by-step pictures and 
directi how to set up serv- 
etc. 278 pages. 202 
ures. By Eugene Eck- 
DuMont Lab., Inc 


oO Complete Home Course Outline 
— Getting started in tele 

» servicing. How t 
ff your Course 


ahead FAST. By 


ons — 








sion and radi 
get the most 
How to get 
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Co., Dept. PEL-11, 
327 West 41st St., 


r=! THIS COUPON SAVES YOU 1.23 -——s 
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plicated formulas. PLAIN ENGLISH Ve ! 
ee New York 36,.N.¥. 1) 327 West 41st St., New York 36, N. Y. | 
Send me — postpaid — for 10 DAYS’ FREE TRIAL the 6- { 
Vol. McGraw-Hill TV, Radio and Changer vicing 
Fre ALL THREE Valuuble Repair Aids: TV, RADIO, and ! Course. If okay, I'll remit o 95 ir t 
5.00 Monthly for 5 months 
CIRCUIT Detect-O-Scopes (Total Retail Valve $3.00) | i> caaaleg doles of tee Geass ana he 
» En Otherwise, I'll return Course in 10 days 
— FREE whether you keep | 
rae = . x ss so send FREE (to KEEP whether or not 
DETECT -O-SCOPE i. the Course or not — THREE l Contes) the 3 TY, RADIO, and CIRCUIT DETECT-O-SCOPE | 
amazing DETECT-O-SCOPE CHARTS, — total value $3.00 
Charts. TV and RADIO Scopes | | 
enable you to spot all tube Name = ~ r- 
troubles in a jiffy. CIRCUIT l ' (please Srink early) | 
Scope spots all circuit trou- | Address | 
bles. Make fix-it jobs easier, City ae State 
faster. 16 x 21 inches. ALL ] C) CHECK HERE if you prefer to enclose first payment | 
THREE (worth $3.00) yours of $4.95 with coupon. Same easy pay plan; same 10-day 
FREE while they last on this ] return privilege for full refund PEL-1! | 
~t 
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The New ALTEC 














uartet 
344A 


20-watt power an plifie rand pre amplific r 
Invites Comparison 





The new ALTEC “Quartet” (named for its 
unique 4 independent volume controls) is 
the only complete amplifier with all of the 
control features found in the best separate 
preamplifiers plus a full 20 watts of power. 
Compare these outstanding features of the 
“Quartet”: 


Six Inputs — 3 lo-level for magnetic phono pickup, 
microphone, and tape deck 3 hi-level for tur 


tape reproducer, and spare 





Four major source Volume Controls — allow you to 
pre-set the level of any major progran ate nd 
change from input to input or tu powe n 


and off without the necessity for re-adjustment. D.C. 
powered program indicator lights for completel 
hum-free operation 

Guaranteed Performance Specifications: 20-22,000 
cps range, 20 watts (40 peak), 138'db gain, 32 db 


bass control range, 35 db treble tone control range. 


Four Position loudness compensation contr 
Continuously Variable wide range bass and tr 
controls... Three Position independent ru 
scratch filters — all designed to give complete flexi- 
bility to suit reproduction quality of individual 
tastes and material 








Tape Recording Output — provided erial from 
any input may be selected for recording 
Equalization — 4 phono compensation curves: 


European, LP, RIAA, and 78 rpm. 1 tape deck 
compensation 


Quality Construction — an example of the quality 
y , 4 

built into the “‘Quartet”’ is its “‘professional”’ printed 

< 

circuit, Unlike common printed circuits, all com- 
ponents are attached through riveted eyelets making 
it possible to replace components without destroy- 
ing the circuit 


Extraordinary sleek design: 
Dimensions: less cabinet—458” H, 13%” W, 
7%” D; with cabinet—51%i1g” H, 1456” W, 81 


Price: (less cabinet) $106 


Walnut, blond, or mahogany hardwood cabinet, $18 


i 


Write for free catalogue 


1515 S. Manchester Ave. 
Anaheim, Calif. 

161 Sixth Avenue, 

New York, N.Y. 
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ALTEC LANSING CORPORATION PI} 














By JOHN T.FRYE 


The Demonstration 





es was out for the day, but Carl 
J and Jerry were still in the physics 
laboratory putting away equipment they 
had been using in an experiment. Mr. 
Paisley, the instructor, was setting up 
apparatus to be used in a demonstration 
of static electricity the following day. 
Outside it was pouring rain. 

Mr. Paisley vigorously turned the hand 
crank of the static electricity generator 
and then hopefully brought one of the 
charged electrodes closer and closer to 
the other. Only when the metal balls 
were nearly touching could a feeble spark 
be seen to cross the tiny gap 

“I’m afraid we're not going to have a 
very good demonstration tomorrow,” the 
teacher said with a rueful sigh, as he put 
on his hat and coat and took an umbrella 
from the wall closet. ‘“‘The insulators in 
this machine are pretty leaky, and with 
the high humidity we’re having the static 
charge runs off as fast as it’s generated.” 

“Aw, maybe it'll turn out ali right,’ 
Carl said encouragingly. Both he and 
Jerry were fond of the gentle, easily em- 
barrassed physics instructor. 

“I hope so,’ Mr. Paisley said wistfully. 
“Mr. Stagg, the principal, war—told me 
he expects to visit our class tomorrow.” 

Neither boy could think of anything to 
say to this. They understood perfectly 
why Mr. Paisley had almost said 
“warned.” Mr. Stagg was a positive, dy- 
namic, aggressive person; and he respect- 
ed only these qualities in others. He con- 
sidered Mr. Paisley’s gentle kindness to be 
weakness, and was constantly trying to 
“put some backbone” in the _ physics 
teacher—as he expressed it. Quite often 
“putting in some backbone” came dan- 
gerously close to bulldozing. 

“I have a dental appointment in ten 
minutes,” Mr. Paisley finally said. “I 
wonder if you boys would mind locking 
up the lab when you’re through. Yo 
can give me back this key tomorrow. I 
have another one I can use to open up 
in the morning.” 

“Sure!” the boys chorused. 

“Golly,” Carl remarked, 
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Carl & Jerry (Continued from page 8) 


the outside door close behind Mr. 
Paisley, “I feel sorry for him. He’s such 
a nice guy, and he gets so flustered when 
an experiment doesn’t turn out perfectly. 
He always seems to think it’s his fault, 
even though it’s not. With Stagg here 
tomorrow, he’s bound to be rattled.” 

“Yeah, I know,” Jerry said_ slowly; 
and I’ve been wondering if maybe we 
couldn’t do something about it.” 

“Such as what?” Carl demanded, pac- 
ing restlessly up and down the room 
“That stupid static machine should have 
been sent back for reconditioning long 
ago, but Stagg won't okay it. He expects 
Mr. Paisley to make like Thor with a 
practically worn-out generator. How can 
we do anything about that?” 

“You still got that little Tesla 
built up a few months back?” 

“Sure, but what’s that got to do with 
the price of hay in Lower Slobbovia?”’ 


heard 


coil we 


“We got a four- or five-inch arc out of 
that thing, didn’t we?” 

“Y-e-s-s-s, we did! And you're start- 
ing to come through to me!” 

“Suppose we come back here tonight 
and fasten the Tesla coil up underneath 
the desk where it can’t be seen. We can 
connect its electrodes to those of the 
static machine with very fine wires. It’ll 
be easy to alter the remote-control re- 
ceiver we use in our miniature motor- 
boat so that it will operate a relay to 
cut the power on and off the Tesla coil. 
One of us can operate it by means of our 
little transistorized R/C transmitter that 
fits into a coat pocket.” 

“What a cool, cool idea! Carl ap- 
plauded. “If Principal Stagg wants a 
good demonstration of static electricity, 
that’s what he’ll get. What time do you 
think we ought to come back and hook 


the stuff up?” 


“Well, we don’t want anyone to catch 
us here. I’ve noticed that the janitor 
cleans this floor first and then moves 
down to the next floor; if we wait until 


after dark, we 
keeping out of 


shouldn't have any trouble 
his way. We can come in 
through the side alley and walk in the 
shadow of the building around to that 
side door next to the band room. Let’s 
go home now and get the stuff together 
and check it out.” 





HORTLY after eight o’clock 
iJ tive shadows, one short and plump 
and the other tall and athletic, slipped 
in the side door of the quiet high school. 

“Can’t you walk without sounding like 

(Continued on page 14) 
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Carl & Jerry (Continued from page 10) 


a cavalry charge?” Jerry whispered 
hoarsely as they tiptoed up the stairs. 

“You don’t sound as though your shoes 
were half-soled with marshmallows your- 
self,’ Carl retorted. “Give me the key 
and let’s get inside the lab.” 

They didn’t dare turn on the room 
lights, but the flashlights that they had 
brought along enabled them to see what 
they were doing. The Tesla coil, which 
is a high-frequency air coil transformer 
that achieves very high potentials by 
means of transformer action and resonat- 
ed windings, was already mounted on a 
shelf along with its power supply and 
the controlling R/C receiver. The shelf 
had been equipped with brackets that 
permitted it to be fastened quickly in 
place beneath the instructor’s table 

They ran hair-thin wires from the coil 
to the two electrodes of the static ma- 
chine. Then they looped up the chains 
that made connection with the inside foils 
of the Leyden jars so that the capacitors 
would not load the secondary of the Tesla 
coil or be damaged by the high potential. 

When all was ready, they checked the 
operation of their installation. It worked 
beautifully! The boys locked the labo- 














ratory and slipped out of the building 


without being detected 


HE NEXT DAY was a real nerve- 

twanger for Carl and Jerry. The 
physics class was the last period of the 
day; so they had plenty of time to won- 
der if anyone would detect the tiny wires 
connected to the static electricity gen- 
erator, if the machine might be moved 
and the wires broken, or if something else 
would go wrong at the last minute. Final- 
ly the last period bell rang, and the boys 
hurried into the laboratory. <A_ quick, 
surreptitious inspection showed them 
that the wires were just as they had left 
them. 

The students had just taken their 
places when the door opened and the prin- 
cipal, Mr. Stagg, entered. With elaborate 
care he tiptoed to an empty seat at the 
rear of the class, while all the students 
watched his elephantine progress 

Mr. Paisley cleared his throat nervously 
and said: “Today, students, we are going 
to attempt an experiment in the genera- 
tion of static electricity. We are honored 
to have our principal with us to observe 
what he tells me has aiways been his fa- 
vorite physics demonstration.’ 

Carl and Jerry could see that Mr. Pais- 
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THE PERFECT XMAS GIFT! Carl & Jerry Continued from page 14) 


ARKAY HI-F] ley’s hands were shaking slightly as they 
nervously played with a pencil. Jerry 


made sure his thumb was firmly on the 
KITS AND PREWIRED switch of the R/C transmitter in his coat 
pocket. 

“Perhaps I had better explain that you 
should not expect a very great charge to 
be generated,” Mr. Paisley went on. “The 
insulators in this machine are not as non- 
conductive as they once were, and the 
humid atmosphere that accompanies these 
autumn rains is not conducive to the gen- 
eration of a static charge. In fact, Carl, 
it might be well if you would draw the 
blinds across the windows to be sure that 
we all may see the faint spark I hope 
will pass between the electrodes.” 

“Oh, come now, Mr. Paisley!” Mr. 
Stagg boomed from the rear of the room 
“I remember sitting right here as a stu- 
dent and seeing that machine produce 
an arc a full half-inch long. We expect 
you to do as well. A spark like that can 
be seen easily without pulling’ the 
shades.’ 

The physics teacher's face first flushed 
a deep pink while Mr. Stagg was speak- 
ing, then it turned very white. Without 
making any reply, he took hold of the 
crank of the static electricity generator 
and began turning it vigorously. He kept 
it going at top speed for a few seconds, 
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William F. Masterson, Key West, Fla. 2nd 24 weeks Sal . i+] 
J. A. Niedeck, Bethlehem, Pa. 2nd 8 weeks tretaing withoat additional cost of 
Gerald J. Collier, Columbus, Ohio 2nd 16 weeks any kind until you successfully obtain 
And Thousands More! Your Commercial License. 











Start Building 


for a Lifetime the Electronics 


your technical 


Profession 
the better thin 


Cleveland Institute of Radio Electronics 


Desk PE-32, 4900 Euclid Ave., Cleveland 3, Ohio 


Pave the way for Your Share of 


Employers make job offers every month! 


Your FCC ticket is recognized by most employers in 


field as proof of 
ability. 


gs in life. 


Accredited by the 
National Home Study Council 





. 
SSeS see eee eae eae erry / 
ahead in Electronics. 


io Telephone Company 


_}) Othe: 








Special Tuition Rates to 


Address 


Zone. State 
Members of Armed Forces 


t Please send Free Booklets prepared to help me get 
I have had training or experience in Electronics as indicated below 
t [}) Military C) Amateur Rad 
U Radio-TV Servicing () Broadcasting 
I Manufacturing (0 Home Experimenting 
! In what kind of work are you now engaged?...... 
: In what branch of Electronics are you interested? 
Paten tp hdsdes esp enbaiee wbeeeeans Pi tcbanees 
t 
I SNS sd 6uatedsidnbascaavan 
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DO YOU 
HAVE the 


for EASY LISTENING? 


NOW YOU CAN HAVE EASY 
LISTENING at a LOW COST 


Easy listening — velvet smooth 
response over the entire audio 
range—that’s what you get in 
a new Utah Unidrive Coaxial 
High Fidelity Reproducer. 
Engineered for exceptionally 
fine frequency extension of both 
the bass and extremely high 
registers—a Unidrive will give 
you unsurpassed tonal quality 
—with minimum distortion—a 
velvet smoothness that is a rev- 
elation and a real pleasure to 
hear. 

The Utah Unidrives are unique 
in design and assembly tech- 
nique. A single, high efficiency 
magnet drives two perfectly 
matched and balanced high and 
low frequency cones with 
mechanical crossover, to achieve 
an efficiency heretofore unat- 
tainable in conventional designs. 
A newly developed skiver roll 
cone treatment immeasurably 
increases speaker lifetime. 





See and heor the new Utah Uni- 
drives at your dealers today. Avail- 

ate able in six models and five sizes— 
6 X 9", two 8”, two 12” and 15”. 
Starting ot the unbelievably low 
price of only $15.95. 








RADIO PRODUCTS 


ele) 4 Je) 7 wale), 


HUNTINGTON, INDIANA 





Expt. Dept. Fidevox International, Chi., Il. 
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Carl & Jerry (Continued from page 16) 


released it, and took hold of the insulated 
handle of one of the electrodes and moved 
it toward the other. 

Jerry watched the metal balls ap- 
proaching each other until they were an 
inch apart, then stabbed his thumb down 
on the switch of the little transmitter in 
his pocket. Instantly there was a noise 
like a ripped sheet, and a great ball of 
yellow flame hissed and spit between the 
metal spheres for a second or so. 


WAVE OF EXCLAMATION swept 
d through the students. Mr. Paisley’s 
blue eyes opened wide behind his spec- 
tacles, and he stared down at the ma- 
chine if he had seen a fishworm turn 
into a boa constrictor. 

“Wow!” was Mr. Stagg’s unscholarly 
comment. “You certainly are hot today, 
Mr. Paisley. I wonder if you could do 
that just once more.” 

Mr. Paisley looked up in bewilderment 


as 


for a second or so, and then he started 
turning the crank of the machine again, 
even harder than he had before. When 
he released the crank and took hold of 
the handle of the electrode, he did so 
gingerly, as if he did not know exactly 
what to expect. This time the metal 


spheres were a full two or three inches 
apart when suddenly a writhing, twisting 


blue are shot between them. 

Startled, Mr. Paisley jerked the elec- 
trodes apart. A blue flame played over 
the whole machine, leaping back and 


forth between the electrodes and the still 
coasting wheel, and filling the room with 
a strong odor of ozone. 


“That's enough!” Mr. Stagg said hur- 
riedly as the blue flame abruptly died 
out. “Man and boy, I've seen some dem- 


onstrations of the generation of static 
electricity, but never anything like that.” 
He strode to the front of the room and 
placed a heavy, affectionate hand on Mr. 
Paisley’s stooped shoulder. “With your 
permission, Mr. Paisley, I should like to 
address a few remarks to the class 
Boys and girts, you have just seen much 
more than an awe-inspiring demonstra- 
tion of mysterious electricity here today. 
You have seen a performance put on by 
a man with a fine sense of the drama. 
“Did you notice how this sly fellow led 
us all to believe we were going to have 
to look very closely to see the feeble 
spark this machine would produce? What 


a nice touch that was wanting to draw 
the sh«des! He knew all along what to 
expect, of course; but the impression 


(Continued on page 22) 

















Prepare for a Good Paying Job —Or Your Own Busine 
aeepnue! ‘1 Will Train You at Home in 


RADIO-TELEVISION 


on Liberal No Obligation Plan!” 














New Equipment! New Lessons! Enlarge 

Course! The true facts are yours in on 

big new cataleg . . . YOURS FREE 
JUST MAIL COUPON! 





I can train and prepare you in as little as 

10 months to step into the big opportunity 

Radio-Television service field. Train without 

signing a binding contract . . . without obli- 

gating yourself to pay any regular monthly Frank L. Sprayberry 
amounts. You train entirely at home in spare Educational Director 

hours ... you train as fast or as slowly as 

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio-Training avail- 
able today ... just mail the coupon for my big new 56 page fact-filled 
catalog plus sample lesson—both FREE. 


Train the Practical Way—with Actual Radio-Television Equipment 


My students do better because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment .. . all yours to keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray- 
berry 18 range Multi-Tester, plus other cese units. You will have a complete set 
of Radio-TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio-Television Service Technicians 

~ 





NEWEST See for Yourself... Make Your Own Decision 
DEVELOPMENTS .--Mail Coupon Today! 


Your training The coupon below brings you my big new catalog plus 

| covers U H F, Color an actual sample Sprayberry Lesson. I invice you to read 

Television, F M, the facts 
Oscilloscope 

Servicing, High 
Fidelity Sound 

ond Tronsistors. 


. to see thar I actually illustrate every item 
1 include in my training. With the facts in your hands, 
you will be able to decide. No salesmean will call on you 
The coupon places you under no obligation. Mail it now, 
today, and get ready for your place in Radio-Television 


SPRAYBERRY ACADEMY OF RADIO-TELEVISION 
1512 Jarvis Ave., Dept. 105-U, Chicago 26, Illinois 


Mail This Coupon For Free Facts and Sample Lesson 


SPRAYBERRY ACADEMY OF RADIO-TELEVISION 
1512 Jarvis Ave., Dept. 105-U, Chicago 26, Mlinols 
Please rush ef! informetion on your ALL-NEW Rodie-Tele- 
vision Training Pian. | understand this does not obligete me 
end thet ne solesman will call upon me. include New Coto- 
leg and Semple Lesson FREE. 
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SWL’s! HAMS! Come to 


HAM ee USA 


to see and hear 
all models of the 


| HAMMARLUND 
RECEIVERS 


* Ask for 
FREE BOOKLET 


"Listening in on the 
World with the HQ-100" 


For friendly, helpful advice .. . 
For the most satisfactory 
equipment, of all makes .. . 
For the easiest payment terms .. . 
For highest Saieds allowances ... 


Go where the Old Timers go, 


f° HARRISON 


“Ham Headquarters USA 
225 Greenwich Street 
New York 7,N. Y. @  BArclay 7-7777 
(Also in Jamaica .. . at 144-24 Hillside Ave.) 


Send card for 'How-to-get-here" guide, and 
picture of hundreds of bargains in Like-new 
Receivers and Transmitters in the famous 


HARRISON TRADE-IN CENTER 


SWL AT ITS 
“LISTENIN 
BEST”! 


Since 1925" 








offering the SWL listener all the 
ing solid contacts with the weakest stations. 
The HQ-100 is packed with features. 


of high-fidelity standard broadcast. 
The HQ-100 has everything—looks, 
in quality. Try it—and you'll buy it. 


460 West 34th St. 





HAMMARLUND HQ-100 


The biggest thing that ever happened to SWL! The Ham- 
marlund HQ-100 is a true communications-quality receiver 
“tricks in the book’ 


The exclusive Auto- 
Response audio output circuit automatically adjusts the audio 
bandwidth from the sharp response required in communica- 
tions reception to the broad response required in reception 


performance and built- 


$169.00 (Telechron clock timer $10 extra) 


Your Hammarlund distributor has the best SWL handbook. It is entitled 
LISTENING IN ON THE WORLD AT LARGE. Ask him for a copy. 


HAMMARLUND MANUFACTURING CO., INC. 
New York 1, N. Y. 








ALL- TRANSISTOR PORTABLE RADIO 


|| An all-transistor AM SUPERHET re- 


ceiver. Exceptional sensitivity and 
selectivity. 4” Alnico V pots tbe 
for best sound quality. Housed 


in attractively styled Gold deco- 
rated, stitched tan Textron case with 
handle and hinged back. Battery 
life 700 hrs. (under normal usage). 
Complete with battery. 


LIST PRICE $59.95 





YOUR PRICE $28.50) 


Decorated in Blue and Grey Fabricoid. Heavy- 
duty 4” speaker. 2 “4 wott amplifier. Frequency 
response 50 to 10,000 cps. 33-45-78-speed 
motor with Magic center turntable for 45 rpm 
records. For 
only 


110-volt 60-cycle operation 





Complete. # 
LIST PRICE $29.95 YOUR PRICE $16.50 


TRANSISTOR PORTABLE RADIO 


| Two transistors plus diode. Reflex circuit giving 

ample power to 4” specker. Excellent recep- 
| | tion up to 35 miles. External antenna provided. 
Attractively styled in decorator colors of Black 
and Gold, Aqua and Gold, Pink and Gold, 
and Ivory and Gold. (Specify color.) Battery 
life 700 hrs. (under normal usage). Supplied 
complete with battery. 


| LIST PRICE $29.95 








YOUR PRICE $17.75 


with order 


S & H MAIL ORDER 


P.O. Box 38, Fresh Meadows Station, 











| 


THREE-SPEED PORTABLE PHONOGRAPH 





| 
| 


| $3 deposit on all COD orders. Postage free if full amount paid 


Flushing, N. Y. || 









SPECIFICATIONS 


10-tube superheterodyne with au- 
tomatic noise limiter. 


Continuously tunable from 540 KCS 
to 30 MCS. Receives short wave 
overseas stations, ship-to-shore, 
aircraft, amateur, standard 
broadcast. 

Electrical bandspread, 9-multiplier, 
antenna trimmer. 


Voltage and temperature compen- 
sated stability. 

Cast aluminum front panel 
three-dimensional beauty. 


in mak- 


with 
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Do you like to experiment 


... to build .. 


. to create? 


Then there’s an excellent future for YOU in 


ELECTRONICS - RADIO - TV 


No experience necessary. Central’s complete, 
approved training will qualify YOU for high- 
pay Electronic career in shortest possible time 
.. at Minimum cost. Practical “Progressive Pian” 
prepares you in-a-hurry for basic Electronic 


Technician and Radio-TV Servicing opportu- 
nities. Each additional phase you complete steps 
up your earnings . . . qualifies you for better, 
higher-pay positions. Here is real training 
protection. 


Central-Trained Men Hold Top Jobs — Earn High Salaries! 


Since 1931, Central has trained over 50,000 young men 
and women. Graduates are periodically interviewed and 


Kenneth S Creycreft 
ASSOCIATE EMGINEER 


e “ Teams Werld Airlines 


Weyne & Lewis 
FIELD EMGIMEER 


Creighton Bide 
QUALITY ASSURAMCE 


employed by many of America’s foremost industrial 
giants. Just look at the outstanding positions held by 
these recent Central graduates 


Reber! usbus ger 
e STUDIO TECHNICIAN 
WOar-TV, & C. ie 


Beneld M. Porsels Cleytes P. Kjeer 
ENGINEERING TECHNICIAN ELECTROMIC TECHMICIAN 











<é 1B. Corporation Atomu Energy Commission Boeing Airpione Compony 7 Remington Rend Bove 
\S aa 
Two Quick W to Trai: 
wo Quick Ways fo Train 
HOME STUDY—Train in your spare time . with- RESIDENT—Regularly scheduled classes for full time 


students. Outstanding technical facilities . . staff 
of highly competent electronic instructors. Over 21 class- 
rooms and laboratories plus modern TV broadcast studio. 
Courses in Radio-TV Servicing. Broadcasting, Electronic 
Engineering Technology. ‘Electronics, Radio, and Tele- 
vision Technology’ course ACCREDITED by Engineers’ 
Council] for Professional Development as eigineering 
technician program. Graduates receive ‘‘Associate of 
Science’’ degree—recognized as proof of top-level train- 
ing. Housing assistance. Part time employment available 


out giving up present occupation. Buila—keep power- 
ful Radio Receiver, Multi-Tester, TV-Oscilloscope with 
5-inch Cathode Ray Tube. Experiment with Transistors 
—other new electronic equipment. Full preparation for 
First and Second Class FCC Licenses. Easy, step-by-step 
instructions. Transfer to resident training after pre- 
liminary home study if you desire. Inspected and 
ACCREDITED by the National Home Study Council. 





True facts about Electronics career are yours in Central’s FREE BOOK, 
“Your Future in Electronics.” Send for your copy! 


Clip and Mail TODAY —No Obligation 
ELECTRONICS DIVISION — Central Technical Institute 


Dept. A-117, 1644 Wyandotte Street, Kansas City 8, Missouri 
Tell me more about how Central training can qualify ME for high-pay career in Electronics. Check field(s) of interest below if you wish. 


“<< = ee oe oe 
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5 

‘ 

' 

C1 RADIO (1 RADAR (1 TECHNICAL DRAFTING - 
CL) TELEVISION () AUTOMATION [] AIRCRAFT MANUFACTURE ' 
[] COLOR Tv [} SEISMOGRAPH SURVEY [] COMMERCIAL AVIATION - 
[} ELECTRONICS [] AIR TRAFFIC CONTROL C) U.S. CIVIL SERVICE , 
(] GUIDED MISSILE [] NAVIGATION [) U.S. ARMED FORCES ' 

* (€) ATOMIC ENERGY C]) TECHNICAL WRITING [] YOUR OWN BUSINESS - 
» (C) OTHER , 
- CHECK ONE: (] RESIDENT TRAINING [} HOME STUDY : 
, ' 
. Name ee - 
, ' 
' Address ' 
: | 
i 

: City, State County ' 
‘ Cc. L. FOSTER Central offers courses approved under G.!. Bill. ‘ 
lle = nnn a eV ETERA’ NS: it Korean Net. give approx. discharge date TTY ‘oan ‘san oo se > 
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Carl & Jerry (Continued from page 18 


made on us was all the stronger becaus: 


! 


of the masterful buildup. That, students, 
a 7 rr EAS is teaching at its best.” 


; A* HE FINISHED SPEAKING, Mr. 
for getting even more use from your L Stagg started to pat the static ma- 
chine affectionately. Almost with a reflex 


action, Jerry closed the switch of the 
SOLDERING GUN transmitter in his pocket, and a singing 
blue flame leaped from the tips of Mr. 
Stageg’s fingers to the machine. Fortu- 
Here are some time-saving applications: nately the high-frequency currents pro- 
CIRCUIT AND COMPONENT DEFECT duced by the Tesla coil were harmless, 
ANALYSIS. Energized tip of Weller but the principal recoiled as though he 
Gun is substituted for signal generator to find had found himself petting a cobra. 
defective components in both audio amplifier “That thing just won't die,” he said 
section and picture circuit. Quickly uncovers feebly joining in the laughter that swept 
thermal intermittance trouble. over the class. “After this, anything 
would be an anticlimax; so I'll take the 
liberty of dismissing the class for the 
day.” 

It didn’t take long for the eager stu- 
dents to empty the room, but in the con- 
fusion Jerry managed to break the fine 
wires loose from the machine. He and 
Carl were the last ones out of the door; 
as they locked back, they could see M1 
Paisley staring in puzzled fascination at 
the static electricity generator. 


NEW SOLDER FOR CATHODE TUBE I’m not sure if we did him a favor o1 | 


BASE PIN. Defectively soldered (or not,” Jerry muttered out of the corner 
loose) base pin is re-sweated to remove of his mouth to Carl, “because he’s not 
imperfections. New solder is then applied to going to rest easy until he figures out 
establish uninterrupted contact. Weller Gun what happened.” 
is ideal for this type of repair. ‘Maybe so,” Carl agreed; “but we cer- 
tainly helped him put on one whingi 
of a demonstration!” 

















SOLDERING KIT MODEL 8100K 


Complete kit for the price of the gun alone! Latest 
type W eller Gun— Model 8100, overl00 watts, with 
4 triggermatic heat con- 
trol. 2 prefocused spot- 
lights. Reaches through 
small openings into dark 
places. Kit includes Wire 
Soldering Brush, wire- 
twisting Soldering Aid, 
Kester Solder. Top value 
at $7.95 list. 





SEE THE FULL LINE OF PROFESSIONAL MODEL WELLER 
GUNS AT YOUR ELECTRONIC PARTS DISTRIBUTOR 





ELECTRIC CORP. EASTON, PA. . . . Jerry closed the switch of the transmitter in 
601 Stone's Crossing Road his pocket, and a singing blue flame leaped from 
the tips of Mr. Stagg's fingers to the machine... 
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EARN MORE MONEY...GET INTO 


TELEVISION 


ELECTRONICS=-RADIO 
Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE 


At Home In Spare Tim 





YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 





















































e Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 
© Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 
@ Parts te conduct many experiments and build : - cs 
Continuity Checker, RF Ocillater, TV Circuits a 19 BIG KITS B | 
Audio Oscillater, TRF Receiver, Signal Generator i / . TTTITR ETT ‘i 
© A Valuable Professional Multitester > 
| wa 
» ee 
YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 
1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE 
‘ 2. RADIO, FM AND AM 6. AUTOMATION 
— 3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES 
| 4. SOUND RECORDING AND Hi FIDELITY 8. COMMUNICATIONS 





YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — many other materials and services 
You can build a secure future for yourself if you get into Elec- — consultauion privilege Te out 
tronics NOW! Today’s shortage of trained technicians creates mace peer “a 
tremendous opportunities. National Schools Shop-Method trained YOU NEED for 
technicians are in constant and growing demand for hizgh-pay jobs 
in Broadcasting and Communications, Electronic Research, Serv 
icing and Repair, and many other branches 





















outstanding success 
in Electronics 





ENT TRAINING AT 






RESID 


Let National Schools, a Resident course. You can handle sales, servic 

Technical School for over 50 years ing, manufacturing, or make good wish t 
train you for today’s unlimited op- money in your own business. SEND " r ygent Sch 
portunities in electronics! Our Shop FOR FACTS TODAY! our Res 


pr rid’s 7 
Method trains you to be a MASTER- the we mo 


TECHNICIAN. Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 

rama Course will teach you all phases ete facilities oftered roe 
of the industry quickly, clearly and YOU GET EVERYTHING YOU NEED — +8 ert, tt endly — Employment 
corvectly. You can master the most Clear, profusely illustrated lessons, 4 duate * ome neat 
modern projects, such as Color TV, shop-tested manuals, modern circuit : Help white you 
printed circuits — even prepare for diagrams, practical job projects — all 
FCC License without taking a special the valuable equipment show 


EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 


: unstated 
them how to do while learning - 


yntormation. > 
ul (TH “ 
mT? i 


—_ ae, MN 2 NATIONAL SCHOOLS 
\ . OUN TECHNICAL TRADE TRAINING SINCE 1905 
‘ : y LOS ANGELES 37, CALIFORNIA 















ustrated “Career” Book in gee FAST SERVICE MAM NOW TO U 
TV Radio-Electronics. PLUS ua ! NATIONAL SCHOOLS, DEPT. 2G-117 i 
. P n—y at no ton , i 4000 S$. FIGUEROA ST ! 
~ CLIP COUPON NOW an Los ANGELES 37, CALIF ; 
-_ Rush free TV-Radio “Opportunity” Book and sample | 
on lesson. No salesman will ca i 
APPROVED FOR G.1. TRAINING ! GD ene: OE t 
ADORESS —_ gD | 


NATIONAL SCHOOLS 


4000 S$. FIGUEROA ST., LOS ANGELES 37, CALIF. 
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EXere’s the 
“coolest” 


sub-miniature 
rotary switch 
available... 





@ weighs less than 1 oz. 
@ dia. is less than 1 in. 


Dust off those pet projects of yours that 
have been side-tracked for lack of the right 
sub-miniature rotary switch. The PS-100 is 
ideal for band switching, ultra-small elec- 
tronic equipment, transistor circuits, and 
a host of other sub-miniature designs. 


Its deluxe 144” thick ceramic sections 
repel surface moisture. The PS-100 offers 
up to 3 sections, 12 positions each. Make 
and break, resistance load, .5 amp. at 6 
volts d.c.; 100 milliamp. at 110 volts a.c. 
Current-carrying capacity, 5 amp. 

Military, commercial, and industrial de- 
signers swear by it. You’ll like it. Ask your 
distributor about the PS-100. It’s illustrated 
on page 11 of Catalog 30. If you don’t have 
a copy, ask for one. Or write to Centralab. 


Centralab f 


994K EAST KEEFE AVENUE *® MILWAUKEE 1, WISCONSIN 
In Canada: 804 Mt. Pleasant Road * Toronto, Ontario 
P-4558 
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FROM OUR READERS 





Home Construction 


@ I built Art Trauffer’s “Simplest Code Practice 
Set” (July ’57, p. 48), grounding it to a heat pipe 
in our apartment. But when I pressed the key, in- 
stead of a “ground buzz” I received WQXR here 
in New York. I could think of no explanation 
Maybe you can help me 
RONALD TEPPER 
Elmhurst, N. Y 
Apparently the key is acting as a detector. Per- 
haps your “ground” is acting as an antenna 


@ I have recently been experimenting with tran 
sistor short-wave radios. I would like to see a few 
two- or three-transistor projects 
Jerry SuPINO 
Seattle, Wash 


The article beginning on page 77 
for you, Jerry 


of this issue is 


® Recently I built a Heath amplifier and speaker 
system. Since then I have added a pair of electro- 
static super-tweeters in accordance with an article 
in your June issue, and the results have far ex- 
ceeded my expectations. Now I have acquired a 
15” dynamic speaker. Could you send me a dia- 
gram of a crossover network of about 60 


cvcies ¢ 


Jack PALMER 
Huntington, N. Y 
See 65 for construction 


page 


frequency 


oT? cr ver or 


any 


® In the August issue, you published an article 
called ““Make Your Own $5 Coax Speaker.” I have 
a four-band receiver that has an 8” speaker. A few 


weeks before I received the August issue, I in- 
stalled a 4” speaker in the set in much the same 
way you suggested in the article. I did not put a 
screen in front of the tweeter. I get good results 
from it without the screen 
FRANK SQUIRES 
Ocala, Florida 


Perhaps if you use the screen, Frank, you might 
detect some difference. 


Some Disa and Data 


@ In what year did Hallicrafters stop making the 
S-38 receiver ? 

SANFORD HUTSON 

Stuttgart, Ark 


They didn’t. It’s now the S-38DB 

w As an avid reader of PopuLtar ELectRoNIcs 
since its first issue, I am taking the liberty of ask- 
ing you a favor. I am the owner of a commercial 
Echophone Model EC2 (Serial 211525) receiver 
which is badly in need of alignment and repairs 
I have tried unsuccessfully to obtain a schematic 
from the Hallicrafters Company, and I am told it 


it in—POPULAR ELECTRONICS 
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RCA offers you the 
finest training 


at home Le 
Radio-TV | 


alectronics. ¥ 
TV servicing" 


Color Nv 


Fe | gE WR gpm 
SEND FOR TI REE 
e ieerst we FD bai : See Beate 

RUN I ea ET 
( € f ’ Pay-as-you-learn. You need pay for only ene 
a 4 e study group at a time. Practical work with 


very first lesson. All text material and equip- 
ment is yours to keep. Courses for the beginner 


RA nn nen , 











~> 


RCA Institutes, Inc. Home Study Dept. PE-117 
350 West Fourth Street, New York 14, N.Y 


Without obligation, send me FREE 52 page CATALOG on Home 





Study Courses in Radio, Television and Color TV. No Sclesmen will coll 


RCA INSTITUTES, INC. | sn 
| 


A SERVICE Of RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 0 Reo eee me lt iM ecbienens 
In Canada—RCA Victor Company, ktd., KOREAN VETS! Enter peareeen date — 

5001 Cote de Liesse Rd., Montreal 9, Que. ; rend aie ms l 
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for Ultimate Fidelity 


x 
AWUUL 


*outstanding honors bestowed, unso- 
licited, by most recognized 
organizations 


No matter where your music comes 
from—FM, your own discs, or tape 
—you will enjoy it at its best com- 
ing from Sherwood’s complete home 
music center . . . most honored of 
them all! Sherwood tuners for ex- 
ample... 


First to achieve under one micro- 
volt sensitivity for 20 db FM quiet- 
ing increases station range to over 
100 miles. Other important features 
include the new “Feather-Ray”’ tun- 
ing eye, automatic frequency con- 
trol, fly-wheel tuning, output level 
control and cathode-follower 
Output 


Model S-2000 FM-AM Tuner $139.50 net 
Model S-3000 FM (only) Tuner $99.50 net 


For complete specifications, write Dept. PE-1 


HERWUUL 


ELECTRONIC LABORATORIES, INC 
2802 West Cullom Avenue, Chicago 18, Illinois 


The “complete high fidelity home music center.” 


: 


In New York, hear “Accent on Sound” with Skip Weshner, 
WBAI-FM, week nights, 9 P.M.in Los Angeles, KRHM-FM, 10P.M 








Letters (Continued from page 24 


sno longet available Would you the reitore, please, 


in the Letters column, advise any person who will 

be kind enough to mail me a schematic or equiva 

lent data that I will treat it carefully and return it 
promptly. 

Georce R. Price 

408 77th Street 

Brooklyn 9, N. Y 


@ I am having trouble in locating a schematic of a 
receiver that I have and that I would like to get 
in working order. I have tried all over to locate 
the schematic and can’t seem to find one The 
receiver is an Echophone Model EC1A and is a 
band commercial-type receiver. I would appre 
ciate it very much if one of your many readers 
who has a schematic and alignment data on this 
receiver would like to part with it 
A/2c DANIEL C. BRANNAN 
9th Radio Relay Sqdn 


Donaldson AFB., S.C 
The “Challenger” 


@ I have solved the program to win against the 
“Challenger” (Sept., page 83) and you may come 
out from behind your bullet-proof steel plate 
After about 10 futile tries on paper, the solution 
came to me—if the machine skips certain lights, I 
should also. So I made a list of the “stop” nun 
ers, placing them in two columns labeled “Ma 
chine and Me,” and the answer was obvious 
Machine—2, 5, 9, 13, 17, 21; Me—4, 8, 12, 16, 7 
I studied the plans for this machine for the past 
two nights, and hope to build one 

Cari F. GRAYEWALD 

Oconomowoc, Wis 


® Being ardent fans of your magazine, we read the 
article on the miniature electronic brain (The 
“Challenger’). We sat down to figure out how to 
beat the brain. In a shade over an hour, we came 
across the right combination Provided that the 
machine goes first, we can beat it every time. For 
every single move that the machine makes, you 
make three; and for every two it makes, you make 
two; and for every three it makes, you make ont 
Needless to say, you would get beaten every time 
if you went first. 

Larry FEAZELI 

DaryL GILMER 


@ Within 10 minutes time, I figured out how a 
person can beat the machine. In order to win, the 
person or the machine has to light the lamps in 
the following order: 4, 8, 12, 16, 20—thus leaving 
the 21st lamp for the loser. In order for the person 
to win—if the machine moves first, the machine 
will light lamp number 2; then the person should 
light lamp number 4 and light the remaining lamps 
in the order stated above in turn. If the person 
moves first, he should light lamp number 1, the 
machine will light lamp number 2, then he should 
light lamp number 4 and the remaining lamps in 
the orders stated. 
KENNETH BEL! 
Portland, Oregon 


The only winning combination is the one in 
which the player completes a sequence of four. If 
he misses one such sequence, the machine seizes on 
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A REPAIR SHOP OF YOUR OWN 





RADIO-TV and 


ELECTRONICS TRAINING 


AT A PRICE 
YOU CAN AFFORD! 


*9| Yes, this great course costs for less than any training of its kind 
INCH given by other major schools! Radio-Television Training School 
Receiver Kit included wail train you for a good job in Television or Industrial Elec- 


tronics — AT HOME IN YOUR SPARE TIME. 


Think of it — a complete training program including over 

120 lessons, Eleven Big Radio-Television Kits, Complete 

Color-TV Instruction, Unlimited Consultation Service ... 

ALL at a really big saving to you. How can we do 
this? Write to us today... and find out! 


And what's more — you can (if you wish) 
OPEN YOUR OWN RTS-APPROVED AND 
FINANCED RADIO-TV SERVICE SHOP 


We Want 100 More Shops for 1957 
This 35 year old training organization — 
called RTS, that's Radio-Television 
Training School — wants to establish @ 
string of Radio-TV Repair Shops in 
COLOR principal cities throughout the U. S. 
So far, 36 such shops are NOW IN 
INSTRUCTION BUSINESS AND PROSPERING. We 
INCLUDED are signing contracts with ambi- 
tious men to become future own- 
ers and operators of these shops 






COMPLETE 








i ® in all ar ; 
Get your free book on the you build ° pe UNSKILLED 
FAMOUS RTS BUSINESS PLAN all these units INEXPERIENCED MEN ONLY - 


7 WE TRAIN YOU OUR WAY! 
find out how you can open 


We must insist that the men 
we sign up be trained in 





Radio-T¥Y Repair, Merchan- 


We supply and finance your equipment dising and Sales by our 





When you are ready and qualified to operate 
one of our RTS-Approved TV Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
oupoties, In other words we will stoke you 


ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 

1. 
2. 
3. 


training methods—because 
WE KNOW the require- 
; ments of the industry. 

*tubes © Therefore, we will TRAIN 
\ YOU ... we will show 
ensteted you how to earn EXTRA 
CASH, during the first 


RADIO-TELEVISION month or two of your 

training period. YOU 
—Lae a ao 
LOS ANGELES 37, CALIFORNIA JOB. TRAINING TAKES 






N OFFER NEVER MADE BEFORE BY 


















An electric sign for 6. Plans for shop PLACE IN YOUR OWN 
f ° angem 
Complete laboratory ?. inetrections on how HOME, IN YOUR 
ment. i nes 
Letterheads, calling 8. Continuous cone: ~ Est. 1922 ¢ SPARE TIME! 
cards, repair tickets, tation and help. I 
Somamye “mea a, cT 
tubes, parts, Approval, and the wo 5 co 7 oo a i 
supplies. RTs ¢ , 5 | P sme sy ® 
. Complete advertising 10. The right te use 
and promotional the F 


amovus 
material. Trade Mark. 







































RTS' Membership in The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, and 
Quality of Training. 


November, 


Oe Ss SS aS ew ew See eee ee ee ee ee ee eS ee ee ee 





CUT OUT AND MAIL — 7ODAY! 





RADIO-TELEVISION TRAINING SCHOOL 
> S100 &. Vermont Avenue, Dept. PE 117 
BUSINESS Los Angeles 37, California 
PLAN 
Sewer 
SAMPLE 
, LESSON : 





\ —. ~~ FREE — ali of snort bis cqnpervontey, books — 
obs in TV-Electronic “A Repair Shop of Your Own’ 








y ane na “Sample Lesson."’ f = interested in: 
| Oo Radio-Television = industrial Electronics 


| (Automation) | 





Name Age 








Adcress 





City & State 
300 
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NEW RECORD CHANGER 
ACHIEVES HIGH FIDELITY 


TURNTABLE PERFORMANCE 
GLASER-STEERS 


\ Shuenty Seven 


offers fully automatic operation 
and added record and stylus protection 


At last, the quality performance of a turntable has been 
combined with flawless record handling convenience. 
The result is—the new Glaser-Steers GS Seventy Seven. 
Wow and flutter are virtually non-existent. Rumble, 
for all practical purposes, has been eliminated,and auto- 
matic features such as the amazing ‘SPEEDMINDER’ 
mark the GS-77 as the most advanced record changer 
of our time. 


‘SPEEDMINDER’ does your thinking — prevents you from 
using the wrong stylus with your records; selects the 
correct turntable speed ... and intermixes and plays 
33 and 45 rpm records automatically, without regard to 
size or sequence. 

Another important GS-77 feature is that the turntable 
pauses during change cycles and doesn’t resume motion 
until next record has come into play position and stylus 
is in lead-in groove. This eliminates record surface wear 
caused by grinding action of record dropping on mov- 
ing disc — a common drawback in other changers. 


Other GS-77 features include - CHANGE CYCLE — 
only 5 seconds — fastest in the field. MOTOR — 4-pole 
induction; dynamically balanced, hum shielded and 
shock suspended. ARM — acoustically isolated; has 
vernier adjustment for stylus pressure, and convenient 
finger lift for manual play, as well as indicator to facili- 
tate location of stylus on groove; variation in stylus 
pressure between first and tenth record is less than 
1 gram. MUTING SWITCH & R/C NETWORK — 
maintains silence except when record is being played. 
IDLER — automatically disengages in ‘off’ position to 
prevent flat spots. PRE-WIRED for easy installation, 
replaces most other changers. 

The new GS-77 is absolutely jamproof. A single knob 
controls all automatic and manual speed operations. 
$59.50 less cartridge and base (base illustrated, $9.60). 
See and hear the new GS-77 at your local high fidelity 
dealer, or write for further information. Dept. PE-11 


GLASER-STEERS CORPORATION 
20 Main Street, Belleville 9, New Jersey 

In Canada: Glaser-Steers of Canada, Ltd., Trenton, Ontario. 

Export Div.: M. Simons & Son Co., Inc., New York 7, N. Y. 
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Letters 


(Continued from page 26) 


it and will win. The winning sequences are as 
follows: 

If the player starts first, he must take one jump 
The machine then takes one, and the player must 
take the next two, completing a sequence of four 
The machine then takes one, and the player take 
three, continuing on in the same sequence 

If the machine starts first, it is programed to 
take two. The player then takes two, and the 
quence of four is completed. Then the machine 
takes one, the player three, and the game con- 
tinues on as before 


Pardon Our Slip 


@ There is one error or misinterpretation in “Push 
Button Weather Man,” (September °57 issue). I 
refer to the sentence beginning: “For this reason 
Dr. Krick and other meteorologists . . .” on page 
46. This statement should read: “For this reasor 
Dr. Krick and other meterologists conducted a 
two-million-dollar Air Force project to compil 
15,000 maps, showing the weather in the northern 
half of the world for every day back to 1899. In 
complete parts of weather maps and the logs of 
whaling vessels had to be consulted in plotting 
these complete surface maps, as prior to that time 
meteorologists had not been thinking in terms of 
world weather patterns.” I think you can see that 
there is a considerable difference between the two 
statements 
RicHARD D. Suivers, Director 
Weather Engineering Div 
Irving P. Krick Assoc., Inc 
Denver, Colorado 


We regret the error. Thank you very much for 
calling this to our attention 


Pep Up Your TV 


® Here in Los Angeles we have the v.hf. chan- 
nels fairly well covered. But in a lot of places 
there are just one or two local TV stations with 
one or more stations that can just barely be seen 
or heard part of the time. In other words, how 
about an r.f. amplifier for our TV sets? 
ALAN OGDEN 
Sun Valley, Calif 


Commercial r.f. preamps are cheaper than build- 
ing your own. You can get them in any radio 
supply house. —30- 


L + ‘ ve 


4 


Superregen Pocket Receiver (June, 1957, 
page 60): The coil used in this receiver is 
a Grayburn Vari-Loopstick Antenna, avail- 
able from Radio Shack Corporation, 167 
Washington St., Boston, Mass., for 60 cents. 
Modified trimmer capacitor C1 should have 
an approximate capacity of 50-380 uzfd. 
If C1 tunes too low on the band at full 
open, try a capacitor with a smaller mini- 
mum value. —i0- 
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ONLY 


CIRCUITS AT HOME 


with the New Improved 
PROGRESSIVE RADIO “EDU-KIT" 


Practical Home Radio Course 


Now Includes * No Knowledge of Radio Necessary 
* TRANSMITTER * No Additional Parts or Tools Needed 
% SIGNAL TRACER * Excellent Background for TY 
% SIGNAL INJECTOR 
% CODE OSCILLATOR * Attractively Gift Packed 


YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 























“The *‘Edu-Kit’’ offers you an outstanding PRACTICAL HOME RADIO COURSE at @ 
rock-bettem price. Our Kit is designed to train Radio & Electronics poceateene, making 
use of the most modern methods of home training. You will learn radic cote construc 
tien practice and servicing. THIS 1S A COMPLETE RADIO COURSE IN tve Y OETAIL. 

You will tearn how to build radio mm te wire and solder in 





regular schematics; how 
@ professional manner; how to service readies. Y will work with the standard type of 
punched metal chassis as well as the latest deve ment of Printed Circuit chassis. 

You will tearn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, usin Ge Progressive Code Oscillater. You will learn and practice 
trouble-shooting, using @ Progressive st Progressive Signal Injector, evegres 
sive Dynamic Radio & Electronics Tes the accompanying ins tonal materia 

You will receive training for the Novice ice, Technician and meral Classes of F.C a Radio 
Amateur Licenses. You wil! build 16 Heceiver, Qannnlliee, Code Osciliater, Signa! Tracer 
jector circuits, and learn how to operate them. You will receive an excellent 
and Electronics. 
















science is required. The “*Edu-Kit" is the 
neering experience. The ‘‘Edu-Kit’’ will pre- 
and Radio, — many times the compiete 

than the price of the entire Kit. 


tee of The 
THE KIT FOR EVERYON 


You do not need the slightest background ages and backgrounds have successfully 
in radio or science. Whether you are inter- used the ‘‘Edu-Kit’’ in more than 79 coun- 
ested in Radio & Electronics because you tries of the world. The ‘‘Edu-Kit'’ has been 
want an interesting hobby, a well paying carefully designed, step by step, so that 
business or a job with a future, you will find you cannot make a mistake. The ‘‘Edu-Kit'’ 


the ‘‘Edu-Kit"’ a worth-while investment. allows you to teach yourself at your 
Many thousands of individuais of all rate. No instructor is necessary. 


PROGRESSIVE TEACHING METHOD 


The Progressive Radio Edu-Kit"’ is the foremost educational radio kit in the world, 
and is universally accepted as the standard in the field of electronics training The Edu- 
Kit’’ uses the modern educational principle of ‘‘Learn by Doing.'' Therefore you construct, 
learn schematics, study theory, practice trouble-shooting—al! in a closely integrated pro- 





gram designed to provide an casily-learned, thorough and per ee Th background in radio. 

You begin by examining the vario radio parts of the u-Kit.’ You then tearn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble-shooting Then you build a more advanced radio, learn more advanced theory 
and techniques Gradually m a progressive manner, and at your own rate you will 
find yourself constructing more advanced muliti-tube radio circuits, and doing work like a 
professional Radio Technician 

Inctudced in the ‘‘Edu-Kit"’ course are sixteen Receiver, Transmitter, Code Oscillator, 
Signal Tracer, and Signal injector circuits These are not unprofessional breadboara’’ 
experiments but genuine radio circuits, constructed by means of professional wiring 
and soldering on metal chassis, plus the new method of radio construction known as 


‘'Printed Circuitry.’ These circuits operate on your regular AC or DC house current. 


THE “EDU-KIT" IS COMPLETE 


You will receive all parts and instructions necessa:y to build 16 different radio and elec- 
tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- 
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, coils 
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solider, etc 

In addition, you receive Printed Circuit materials, including Printed Circuit chassis, 


special tube sockets, hardware and instructions. You also receive a useful set of tools, a 
professional electric soldering iron, and a self-powered Dynamic Radio and Electronics 
Tester. The ‘‘Edu-Kit’’ also includes Code Instructions and the Progressive Code Oscillator, 


in addition to F.C.C.-type Questions and Answers for Radio Amateur License training You 
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- 
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in 
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. 
You receive all parts, tools, instructions, etc. Everything is yours to keep 


| [PRINTED CIRCUITRY | 


At no Increase in price, the “Edu-Kit" 
now Includes Printed Circuitry. You build 
a Printed Circuit Signal injecter, «a 
unique ooratas instrument that can de- 
tect many jo and TY troubles. This 
KAN new technique of radic 
construction is now becoming popular in 
commercial radio and TV sets. 

Pri Circuit is @ special tase- 
tated chassis on which has been 
ited a conducting material which takes 
the place of wiring. The various parts 
plugged in and soldered to 
terminals. 


a -— Circuitry Is the basis of mod- 
fon Electronics. A know!t- 
pa of this subject is a necessity today 
for anyone interested in Electronics. 
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C2) Send “Edu-Kit" Postpaid 
C) Send “‘Edu-Kit" C.0.D. 


Name 


Address 


iif, 
i 
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BUILD 16 RADIO ‘| 
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| FREE EXTRAS 





@ SOLDERING IRON 


@ ELECTRONIC TESTER 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE e QUIZZES 
TELEVISION BOOK @ RADIO 
TROUBLE-SHOOTING BOOK 
MEMBERSHIP IN RADIO-TY CLUB 
CONSULTATION SERVICE @ FCC 
AMATEUR LICENSE TRAINING 

. (© PRINTED CIRCUITRY 




















PROGRESSIVE 
497 Union Ave., Dept. 538D, Brooklyn 11, 


“EDU-KITS" 





| SERVICING LESSONS] 


learn trouble-shooting and 
manner You 





You will 
servicing i" & progressive : 
will practice repairs on sets that 
you construct. You will learn symptoms 
and causes of troubles in home, portable 
and car radios. You will learn how te 
use the professional Signal Tracer 
unique Signal injector and 





Radio & lectronics Tester 
are learning im this prectical way, 
will be @o many «a repair job ler 





as and neighbors. and charge 
ees which will far exceed the price of 


the ‘‘Edu-Kit."" Our Consultation Service 
will hetp you with any technical preblems 
you may have. 

4. Stataitis, of 25 Poplar Pi.. Water- 
tury, Conn., writes: ‘t have repaired 
several sets for my friends, and made 
money. The ‘‘Edu-Kit" paid for itself, | 
was ready to spend $240 for a Course, 


but § found your ad and sent for 


Kit."" 


FROM OUR MAIL BA 


Ben Valerio, F. O. Box 21, na, 
Utah: ‘The Edu-Kits are . 
i am sending you the questions and aise 
the anewers for them. ' have 
Radic for the tast seven years, 
to work with Radio Kits, and 


build Radice Testing Pg | en 
yo wor 





yo 
proud of becoming & member ef your 
Reis. TY Club." 
Robert L. Shuff 
WwW. Va.: 





1534 Monrce Ave., 
Huntington, : “"Theught | would 
Groep you a few tines te say that | re- 
ceived my Edu-Kit, and was really amazed 
that such @ bargain can be had at such 
a low price. ft ve already started re- 
pairing radios and phonographs. My 
friends were really surprised to see me 
et into the swing of it se quickly. The 


roubleshooting ester that comes with 
the Kit is really swell, and finds the 
trouble, if there is any *e be found.’’ 





H UNCONDITIONAL MONEY-BACK GUARANTEE ~~“ 
ORDER DIRECT FROM AD 


RECEIVE FREE BONUS RESISTOR KIT WORTH $5 





1 enclose full payment of $19.95 
1 will pay $19.95 plus postage 
0 Send me FREE additional information deseribing 


*‘Edu-Kit."’ 


INC. 


Nw. Y. 


a? 











































knight-kit 'Trans-Midge” 
Transistor Receiver Kit 


Tiny, cigarette-pack-size 
Medel -aeliner radio kit—fas- 
Y-767  cinating to build. Covers 
$ 45 the local AM broadcast 
? band with exceptional sen- 
sitivity and selectivity. Fea- 
tures: ferrite core tuned coil; low- 
drain transistor operating for 
months from single penlight cell; 
handsome plastic case. Complete 
with all parts, transistor, battery 
and easy-to-follow instructions. (Ex- 
ternal antenna required.) A won- 
derful value. Shpg. wt., 8 oz. 
Model Y-767. Net only.......... $245 
45-149. Headphones. 1% Ibs. . . $2.15 
C-100. Antenna Kit. 1'% Ibs. ...$1.03 





sui ALLIED knight=kits 


the finest electronic equipment in money-saving kit form 


LAA 


knight-kit 5-Transistor 
Superhet Portable Radio Kit 


Handsome, easy-to-build 
Medel personal portable with 
Y-766 every ultra-modern design 
$ 95 feature: 5 transistors (up 
29 to 200 hours playing time 

from 9v. battery supplied); 
printed circuit for easy building; big 
3%" speaker; push-pull audio out- 
put; built-in ferrite loopstick an- 
tenna. Sensitive reception of AM 
broadcast band with exceptional 
tone. In ultra-smart high-impact 
ivory plastic case with handsome 
gold trim; size only 74% x 3% x 1%". 
With all parts, transistors, battery 
and instructions. Shpg. wt., 2 Ibs. 


Model Y-766. Net only........ $2995 








knight-kit 10-Circuit 
Transistor Lab Kit 


Sensational transistor 

Model hobby kit! Assemble the 
Y-299 basic parts once, then 
$ 75 complete project after 
15 project (10 in all), just by 

plugging leads into proper 

jacks on printed-circuit board—no 
wiring changes needed. Make the 
following: AM radio; amplifier; wire- 
less oscillator; code practice oscil- 
lator; electronic timer, switch or 
flasher; voice-operated, capacity- 
operated or photoelectric relays. 
Includes all parts, 2 transistors, 
battery, headphones, instructions 
for each project. Shpg. wt., 3 Ibs 


Model Y-299. Net only........ $1575 











x 1354”. Shpg. wt., 1% Ibs. 


Model Y-262. Net only...........-.- 


knight-kit 2-Transistor Pocket Radio Receiver Kit 


It's fun to build this pocket-size two-transistor radio—enjoy loud, 
clear local broadcast-band reception wherever you go! Completely 
self-contained with built-in ferrite loopstick antenna—no external 
antenna needed. Extremely efficient reflex type 2-transistor circuit 
actually does the work of 3 transistors! Printed circuit board reduces 
building time to about one hour. Has air-dielectric variable capacitor 
for easy, accurate station tuning. Operates for months and months 
on long-life alkaline battery supplied. Sensitive miniature earpiece 
provides remarkably fine tone. Complete with all parts, including 
plastic-impregnated case, earpiece, battery and transistors. 4x 3% 














Send for it 


Get our 404-page 1958 
Catalog featuring more 
than 50 ALLIED KNIGHT- 











KITS: Hi-Fi, Hobbyist, 





“RANGER” SUPERHET “OCEAN HOPPER” *10-1N-ONE” TRANSISTOR RADIO 
Instrument and Ama- BROADCAST RECEIVER SW RECEIVER KIT ELECTRONIC LAB KIT RECEIVER KIT 
teur Kits. Send for it now. KIT. ¥-735 $17.25 Y-740 $11.95 Y-265 $12.65 Y-765 $3.95 
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Be Eg Re Fee. 


EASIER TO BUILD becouse 
KNIGHT-KIT “Step-and-Chek"”’ 
nstructions are marvels of sim- 
plicity—so easy to follow! 








knight-kit Transistorized 
Code Practice Oscillator Kit 


Advanced-design code 
Model practice oscillator—ideal 
Y-239 for beginners learning the 
$375 code. Uses transistor cir 

cuit—operates for months 

from a single penlight bat 
tery. Hasclear, crisp tone of approx 
imately 500 cycles. Includes jacks 
forheadphonetips; screwterminals 
for key. Compact black bakelite 
case with aluminum panel, only 2% 
x 3% x 14%". Complete with all parts, 
transistor, battery and step-by-step 


LOWEST COST because 
ALLIED'S giant buying power 
brings you biggest savings. 
Save most with KNIGHT-KITS! 





GET THE MosT For your money IN ALLIED knight-kits 


interruption of 
light beam triggers 
relay, to sound chime 
or bell, turn on 
lights, etc. 


knight-kit Photo-Electronic 
Relay Kit 


Advanced-design, ultra 
Mode! sensitive photo-electronic 
¥-702 relay— build tt yourseilfand 
$13°° save! Covers 250-ft. with 

white light; 125-ft. with 

*‘unseen” (red filter) light 
(made available in Light Source Kit 
listed below). Ideal as announcer 
counter, burglar alarm (can be set 
to ring bell continuously when beam 
is broken). Hundreds of uses. SPST 
relay contacts. 6.3v. terminals pro 
vide power for accessories. 105 


LATEST DESIGN— each ALLIED 
KNIGHT-KIT incorporates the 
very latest circuitry for top- 
quality performance! 











knight-kit 2-Way 
Intercom System Kit 


Easy to build—ideal for 

Model home or office. Consists of 
Y-295 Master and Remote unit 
S 75 each with press-to-talk 
14 switch. Remote can be left 
“open” for switchiess 
answering and baby-sitting. In 
*‘closed"’ position, Remote is pri- 
vate’’, but can be called and can 
Originate calls. High-gain 2-stage 
amplifier and 4" PM speakers. De 
livers full volume from only a whis 
per. With tubes and 50-ft. cable (up 








120 v. 50-60 cy. AC use. 6 Ibs to 200-ft. may be added). Antique 
Model Y-702. Relay Kit. Net..$135° | white finish. Size each unit, 4% x 
Model Y-703. Light Source Kit. With 6% x 4%". For 110-120 v. AC or 
long-life sealed beam bulb and red DC. Shpg. wt., 8 Ibs 

filter. Shpg. wt., 3% Ibs. Net.$6.75 | Model Y-295. Net only $1475 


instructions for quick, easy assem 
bly. (Less earphones and key.) 
A fine code practice kit at very low 
price. Shpg. wt., 1 Ib 

Model Y-239. Net only $395 











knight-kit “Space-Spanner" Bandswitching Receiver Kit Le 
Thrilling 2-band receiver, easy to build, fun to operate— 
Model a terrific value. Bandswitch selects exciting short wave 
Y-243 including foreign broadcast, amateur, aircraft, police and 
$1595 marine radio (6.5 to 17 mc), and standard broadcast 
Features highly sensitive regenerative circuit. Includes 
built-in 4” PM speaker and beam-power output for strong 
volume. Headphone connectors are available for private listening 
switch cuts out speaker. Kit includes calibrated panel, punched 
chassis, all parts and tubes (less cabinet). Easy to build from 
step-by-step instruction manual. 7 x 10 x 6”. For 110-120 voit, 
50-60 cycle AC or DC. Shpg. wt., 5 Ibs 
Model Y-243. Net only....... .. 515% 
Y-247. Matching cabinet for above. $2.90 














HOBBYISTS! YOU GET THE WIDEST CHOICE IN ALLIED knight-kits— MOST FUN TO BUILD! 


0 gil : % 
> sl Se ihe, 





“6-IN-ONE" CRYSTAL SET WIRELESS PHONO OSCILLATOR KIT ELECTRONIC PHONO AMPLIFIER KIT 
ELECTRONIC LAB KIT HOBBY KIT BROADCASTER KIT Y-760 $5.85 PHOTOFLASH KiT Y-790 $9.45 
Y-770 $8.45 Y-261 $2.15 Y-705 $9.50 Y-244 $28.50 


MORE knight-kits ON 
FOLLOWING PAGES 


EASY TERMS AVAILABLE | 


November, |!957 
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e All-New Custom Styling 

e Exclusive Printed Circuit Switch 

e 8 Inputs for Every Signal Source 

« Full 18-Watts with Superb Specifications 





New Printed Circuit Switches 
Three Printed Circuit Boards 

8 Inputs ¢ Full Equalization 
Full 30 Watts « Custom Cabinet 





Latest Printed Circuit Design 
Flywheel Tuning « Built-in AFC 
High Sensitivity « Hi-Fi Response 
Advanced Custom Styling 


World’s Finest + Custom Styled - Easiest to Build » Money-Saving 





knight-kit Complete 18-Watt Hi-Fi Amplifier Kit 


Model Here is a custom-styled, easy-to-build complete Hi-Fi 
Y-786 amplifier at unbeatable low cost. Features 8 inputs 
S 95 for every possible signal source, including NARTB 
39 equalized tape head input. Delivers full 18 watts 
output at only .5% distortion; uses new RCA 6973 
Only $3.99 hi-fi output tubes: frequency resonse, + 1 db, 20- 
down 30,000 cps; tape head and magnetic cartridge sensi 
tivity, 5 mv for 18 watts output; hum and noise level better than 
60 db below 18 watts; output taps for 4, 8 or 16 ohm speakers 
Separate bass and treble controls; full record equalization. 
Simplest assembly is made possible through use of exclusive 
printed circuit switch and two printed circuit boards—no critical 
wiring to do. With beautifully styled custom cabinet; 4 x 13 x 8”. 
gg ya with cabinet, tubes, step-by-step instructions. Shpg. 
! 


Model Y-786. 18-Watt Hi-Fi Amplifier Kit. Net only...... $3995 


knight-kit Complete 30-Watt Hi-Fi Amplifier Kit 


Model Comparable to the best—and you SAVE MONEY! 
Y-762 Advanced features include: Linear-deluxe, William- 
$ 95 son-type circuit; equalization for all records within 
7 % db of recommended accuracy; 2 exclusive new 
printed-circuit switches; 3 printed-circuit boards for 
Only $7.69 time-saving, error-free assembly; separate contin- 
down uously variable Level and Loudness controls; 8 in- 
puts for every signal source; DC on all filaments of preamp 
tubes; exclusive 3-way speaker selector switch (use speakers 
of mixed impedances without mismatch!); Power Amplifier 
response, + % db, 15-100,000 cps at full 30 watt leve!; distor- 
tion—harmonic, 0.55% at 30 watts—IM, 0.74% at 20 watts; 
rumble filter switch; variable damping. Output 8 and 16 ohms. 
With cabinet, 4% x 15 x 15". Ready for easy, money-saving 
assembly. Shpg. wt., 32 Ibs. 


Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only...... $7695 


knight-kit FM-AM Hi-Fi Tuner Kit 


Model The best- looking, best-performing FM-AM tuner your 
Y-787 money can buy! Covers full AM broadcast and 88 to 
S 95 108 mc FM. Sensitivity is 2.5 microvolts for 20 db of 
quieting on FM; 3 microvolts for 10 db signal-to-noise 
ratio on AM. Features include: Inertia Flywheel Tun 
nly $4.99 ing for easy, accurate tuning; Automatic Frequency 
down Control (pius AFC disabling) to ‘‘lock-in"’ FM stations; 
printed circuit board for time-saving, error-proof assembly; 
pre-aligned RF and IF coils; tuned RF stage on FM; drift-com 
pensated oscillator; neon glow tuning pointer; cathode follower 
output; two output jacks—one for recorder, one for amplifier; 
built-in AM ferrite antenna. Ideal for use with KNIGHT-KIT 
amplifiers above. Includes handsome, custom-styled case, 4 x 
13 x 8". Ready for easy assembly. Shpg. wt., 12 Ibs 


Model Y-787. FM-AM Hi-Fi Tuner Kit. Net only........... $4995 


ee a ee ee ead SURES ERROR RE Rake RES ARR es soap sae 


BIG SAVINGS—assemble your own quality 


Model Y-789 KNIGHT-KIT 2-Way Speaker System—it's easy! 
Cabinet is pre-finished—you just assemble 7 

549% pieces, mount the speaker components and en 
joy rich Hi-Fi sound. Special Jensen-engineered 

Only $4.99 down baffle features ‘‘ducted port"’ construction to en 


hance bass response. Kit includes Jensen 12” 





Ps 


12” Woofer 





woofer and compression-type tweeter; genuine 
L-pad control permits adjustment of tweeter for 
best tonal balance. Impedence, 16 ohms. Assem 
bled unit delivers frequency response of 45 
14,000 cps. Enclosure measures 26 x 19 x 14" 
Kit includes everything required for easy assem 
bly. nag A blonde 33. mahogany finish when 


‘2 ordering. Shpg. wt., 33 Ibs. 
Model Y-789. 2-Way elt System Kit. 
Conteat DIET bos (A is venas sudo ines eeeenennmey $4995 








ORDER FROM ALLIED RADIO 100 N. WESTERN AVE., CHICAGO BO, ILL 


Always say you saw it in—POPULAR ELECTRONICS 


‘Sam Sensational All-New ALLIED knight-kit HI-FI Equipment 


everyone 
can 
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knight-kit 2- -Way "Ducted Dest Gomahate Speaker System Kit 
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Model 
Y-754 


$3995 
Only 
$3.99 


down 






knight-kit Deluxe Hi-Fi Preamplifier Kit 


nsational Hi-Fi design at new low cost! Features 
recise record equalization guaranteed within % db 
f recommended accuracy! Exclusive new printed- 
rcuit switches and 2 printed-circuit boards for easy, 
error-free assembly; built-in power supply; response, 
).5 db, 10-50,000 cps; 8 inputs (including Tape 
ead); separate Bass and Treble controls; separate 
evel and Loudness controls; Rumble Filter switch; 
DC on all tube filaments; cathode follower output. 
Beautiful custom-styled case, 4 x 13 x 8”. Complete 
with case. Shpg. wt., 12% Ibs. 
Model Y-754. Preamplifier Kit. Net only. $3995 


Model 
Y-755 


$4450 
Only 


$4.45 
down 
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knight-kit 25-Watt Basic Hi-Fi Amplifier Kit 


Here’s superb Hi-Fi performance at tess than half 
the cost of a commercially assembled unit. William- 
n-type linear-deluxe circuit delivers full 25 watts of 
virtually undistorted reproduction; use with KNIGHT- 
KIT preamp above. Printed circuit board. Response: 
+ 0.5 db, 10-120,000 cps at 20 watts. Distortion: 
15% at 30 watts. Output Impedance: 4, 8 and 16 
hms. Includes balance control, variable damping 
ntrol. Chrome-plated chassis; 64% x 14 x 9". Ready 
for easy assembly. Shpg. wt., 25 Ibs. 


Model Y-755. 25-Watt Amplifier Kit. Net only. . $4450 
Y-759. Metal cover for above. Wt., 3 ibs 


$3895 


Only 
$3.89 


Bs down 


knight-kit Hi-Fi FM Tuner Kit 


The last word tn looks, quality, performance and low 
t. Covers 88 to 108 mc: features Automatic Fre- 
sency Control (with special disabling circuit); fly- 
heel tuning; pre-adjusted RF coils; pre-aligned IF's; 
je broad-band RF amplifier; drift-compensated 
oscillator; iiluminated lucite pointer. Sensitivity is 5 
microvolts for 20 db of quieting across entire band. 
Cathode follower output. Ideal for use with KNIGHT- 


KIT amplifiers on opposite page, or any amplifier 
vith phono-tuner switch. With custom-styled cabinet, 


$3895 


4x 13x 8". Shpg. wt., 12 Ibs 
Model Y-751. Hi-Fi FM Tuner Kit. Net only 


SEND FOR THE 404-PAGE 
1958 ALLIED CATALOG 


fecturing the complete KNIGHT-KIT line 







See ALL the money-saving ALLIED KNIGHT - 
KITS—Hi-Fi, Hobby, Instrument and Ham 
Kits—in the BIG 1958 ALLIED Catalog. For 
the best values in Kits, for everything in 
Electronics—get this 404-page Buying 
Guide now. 


EASY T 
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ERMS AVAILABLE 


Net FOB Chicag 


November, 1957 
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ORDER 





Kknight-kit TEST INSTRUMENTS: 
GET TOP VALUES LIKE THESE 





knight-kit 1000 OHMS /VOLT 


el e 
VOLT-OHMMETER KIT ie 
Low-cost 38-range VOM— 
exceptional for quality. Fea- iB 
tures 442" meter; 1% preci e) 
sion resistors. Ranges: AC, FE 


DC and output voits, 0-5000 
in 7 ranges; Resistance, O-1 


meg in 3 ranges; DC ma, 0-1 
amp in 4 ranges; Decibels, 





—20 to + 69. Black bakelite 

case, 6% x 5% x 4%". Easy 
Model to assemble. Complete witt 
Y-128 all parts, including battery 

and test leads. Shpg. wt 
$16” 3 Ibs 

Model Y-128. Net......51695 


knight-kit VACUUM TUBE 
VOLTMETER KIT 


Printed circuit board for 
easy wiring. Easy-to-read 
4." meter; 200 ua move- 
ment. Zero-center scale, di 
rect-reading db scale. Polar- 
ity reversing switch. Re- 
sponse, 30 cycles to 3 mc. 
input resistance, 11 megs. 
Ranges: AC peak-to-peak v., 
0-4-14-40-140-400, 1400, 
4000; AC rms v. and OC v., 
0-1.5-5-15-50-150-500- 
1500; ohms, 0-1000-10K- 
100K; 1-10-100-1000 megs; 
db scale, —10 to +5. 7% x 
5% x 4%". Shpg. wt., 7 Ibs. 


Model Y-125. Net...... $2495 





Model 
Y-125 


24" 


See our 1958 Catalog for the complete line of 
KNIGHT-KIT Test Instruments, including 
Oscilloscopes, Tube Checker, Audio Generator, 
Signal Tracer, Sweep Generator, Signal Gen- 
erator, R/C Tester, Flyback Checker, Transistor 
Checker, etc. Send for your Free copy today. 


TEER 3S 


ALLIED RADIO 


ALLIED RADIO CORP., Dept. 19-17 
100 N. Western Ave., Chicago 80, Il! 


Ship me the following KNIGHT-KITS 


FROM 
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enclosed. For parcel post, include postoge (express 
shipped collect 


Send FREE 1958 ALLIED 404-Page Cotalo 
9 
PD eeneneen — on 


Address ___ . — 


City - 
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DON'T FORGET TO 
TRIM AROUND THE 
SIDEWALK Boy! 






































REK-0-KUT Rondine Turntable 





RK 16 


Custom-crafted motors feature wear-resistant 
bearings, electronically-balanced rotors. 





Special neoprene tire on idler wheel provides 
rumble-free traction and durability. 


1 GUESS THERE'S CERTAIN 
THINGS A GUY HASTA DO 





Motor pulley machined with motor in operation 
— insures permanently smooth power trans- 
mission. 


Self-lubricating Spiral-Grooved turntable shaft, 
exclusive with Rek-O-Kut, provides oil-cush- 
ioned spin on chrome-steel ball bearing. 





Write for Catalog and FREE STROBE DISC 
REK-O-KUT HIGH-FIDELITY TURNTABLES —-TURNTABLE ARMS ; = - ___ 
Dept. PE 38-19 108th ST., CORONA 68, N. Y es. a 
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Sleche Vor. 


New Ultra-Sonax and Super Sonax Very High 
Frequency Drivers, Diffraction Horns and 
Revolutionary E-V Avedon Throat Design 


No other manufacturer gives you very 
high frequency driverscombiningall the 
customer benefits of these unique new 
Electro-Voice models. Today’s folded 
horn and phase loaded speaker systems 
with their low first-octave response re- 
quire flat, extended high range response 
beyond the very limit of audibility if 
essential musical balance is to be 
achieved. These very high frequency 
drivers, employing the time-tested dif- 
fraction principle and the new Avedon 
throat design, overcome range and sen- 
sitivity limitations, function without 
distortion at the highest ranges. 


Specifications 
PERO RARE ONES HN. 


Frequency Response 

RETMA Sensitivity 
Rating 

Mageet Werght 

Gauss 

Swe 
Horn 5M tn. long x 2 in. wide 7% in. tong a 2% in. wid 
Pot Diameter 2% in. maximer 3% in. maximum 
Depth 3% in. overall 4% in. overall 

Strapping Weight 3 fs 3 9% Ws 

Net Price $35.00 22.0 $60 00 


Ad Mase one the Reasons Why 


The Avedon Throat Design 











All three models —T35, 
T35B and T350—have 


The unique throat design illustrated here overcomes a problem common 180° dispersion pat- 


in conventional high frequency drivers. This is diaphragm deformation at terns, program capaci- 


high frequencies, occurring at frequencies above 5 kilocycles. Piston action ties of 50 watts, peak 


is destroyed, the phase is shifted and the result is destructive interference. 100 watts, voice coils 


one inch in diameter and 
These Electro-Voice UHF drivers solve the diaphragm deformation prob- 16 ohms impedance 
em witha longer sound path from the center of the diaphragm. Thisrestores Chart shows other 
proper phase relationship. This is important above 12 kilocycles, where characteristics of each 


ound must be taken from the center of the diaphrag anc he 
l r of the diaphragm i from the model. 


outer edge simultaneously. The diagram shows E-V's Avedon construction. 


Sleche Voice 


ELECTRO-VOICE, INC. e BUCHANAN, MICHIGAN 
Export: 13 East 40th Street, New York 16, U.S.A. Cables: ARLAB 


November, 1957 


TODAY write for 
Bulletin £7 11. 









oy We: vmelemel a 
Professional 


and save | Quality Kets 


“DIRECT FROM 


0% ‘ FACTORY” = 
0 


TV KITS 
INSTRUMENT KITS 
HI-FI KITS, SPEAKERS . 


Largest — 
14 models... from 1 to 4 manuals HI-Fl CABINETS (“scicction: 
eagle se oad Reine fates nce “inde e Electronic PHOTOFLASH Kits 


end nt ranks of tone ge nerators .. . split vibra PAY AS YOU WIRE with: Tran 
al expression pedals... plus many other ps aly : : 
dollars gets you started 


DO YOU OWN AN ORGAN? few packages. You 


. . add this set of genuine 
percussions or n ow ane 
tronic stops, for wonderful 
new sound-¢ fects 


ELECTRIC TOY-COUNTER—3> 





2-manual Horseshoe 
model shown. 








at BIGGEST 
DISCOUNT ! 








CONTROL 

FOR COMPLETE INFORMATION SEND $1 00. j TRANSVISION, INC., NEW ROCHELLE, N.Y. Dept. P 

for Catalog and Brocht ures W hich illustrate various P Rush FREE Cotolog of KITS, HI-FI Equipment, Cabinets, Records, etc 
“Build-It-You: rself Organs” and percussion Kits. i I 


cludes parts-lists, prices and additions, conversions and 
attachment to organs, Nome 


1 
ELECTRONIC ORGAN ARTS, INC. Dept. 21 Address 
4878 Eagle Rock Blvd., Los Angeles 41, Calif. 


COYNE offers 








! 
I 
1 
. I 
! 
i 
! 
' 


City State 

















A fabulous field—good pay—fascinating work—a 
prosperous future in a good job, or independence in Book 
your own business! 

and full details, 


Coyne brings you MODERN-QUALITY Television Home Train- om Plan 

ing; training designed to meet Coyne standards at truly lowest cost N a ti 4 

—you pay for training only—no costly “put together kits." Not an te ge oy “2. 

old Radio Course with Television “tacked on.” Here is MODERN ‘*™e*sman wii ca 
TELEVISION TRAINING including Radio, UHF and Color TV. °° 333333" 
No Radio background or previous experience needed. Personal i COYNE Television 
guidance by Coyne Staff. Practical Job Guides to show you how to | Home Training Division 

do actual servicing jobs—make money early in course. Free Life- 500 S. Paulina St., Chicago 12, Ill. 
time Employment Service to Graduates. | Dept. 87-HT7 


The future is YOURS in TELEVISION! Send Coupon for Gree 




















| Send Free Book and details on how I can get 
Coyne Quality Television Home Training ai 
| low cost and easy terms. 






8. W. COOKE, Jr, 
Ne President 


ELECTRICAL SCHOOL 





| Name 





A TECHNICAL TRADE INSTITUTE OPERATED 


Coyne — the Institution behind this train- 
NOT FOR PROFIT Cuyne~tho Destination tohind Gio wen, | Address a 
| City. = is 


$00 S. Paulina Street, Chicage 12, Dept. 87-HT7 "e# identialechool of its kind. Founded 1899 
( 36 Always say you saw it in—POPULAR ELECTRONICS No 














it sounds like this... 


the new imported N @) ty E LC coment: 


world’s most advanced all-in-one portable 


TAPE RECORDER 


Engineered by Philips of the Netherlands, world pioneers in electronics 
Precision-crafted by Dutch master technicians 
Styled by the Continent's top designers 
Three speeds (72, 3°« and 1’% ips)... twin tracks push-button controlled 
Special narrow-gap (0.0002 in.) head for extended frequency response 
Built-in, wide-range Norelco speaker 
Also plays through external hi-fi set 


November, 1957 
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rarer y Bate 
SAVE-TO- 70% 


MIDGET & GOLF CAR MOTOR 


e Use for child’s, golf, factory 
cars. Powerful, expensive ball 
bearing 100 to 1 gear reduction 





MAIL SALE 


SIGNAL GENERATOR 





AR SURPLUS 
EXCESS INVENTORY 
BANKRUPT STOCK 


Army surplus. Model T- 196- 
Contains 957 acorn tube 




















oo Frequency range 50 to 225 
12-v_stor- 
ag Be Govt. “Cost “3282 alt ey of goqmeted. Wonderful exper unit 
SALE . .$19.46 FOB oie $3.99 FOB 
INVALID CHAIR—BOYS AUTO MOTOR SUPER SPECIALS 
e Marvelous battery (6 or @ 110-v to 24-v 30-amp trans .$8.9! FOB 
12 v) gear reduction mo- . : vane 3.951 
tor. Makes amazing elec- @ Relay Gram Gauge 5 ’pd 
tric drive for boys auto, @ Fish-Worm Gen. Shocker 3.89 Ppd 
invalids chair, etc Also . . a 
useful for factory electric @ Burglar Alarm Relay .99 Ppd 
lifts-trucks, personnel cars, etc @ GE Serv. Amplifr-Rectifr. 5.95 FOB 
e Gear ratio 40 to 1. Hi-torque. Finest pre- - > 
cision gears. Fully. reversible Buy of the @ 115-v 3000-w 60-« 
year. Est. Govt. Cost over $150 Generator 139.50 F.0.B 
Ss P x » ’ " 
als $14.99 FOB @ 115-v to 20-c Phone Bell 
Telering 18.20 FOB 
GEAR REDUCTION MOTOR @ 905 Experimental 5 
e Multiple gear, ball bearing mo- 4 Cathode Ray Tubes 4.31 FOB 
tor with enclosed 42-to-1 reduction hron 3 Rell > 9 Pr« 
gear box. High torque. 10 to 200 © Chrome 2 sell AC- Dé 99 Ppd 
rpm output, reversible. Runs on 6 @ Ah Trans. 3-4 M¢ 7.95 FOB 
or 12 v DC or 110 AC through traulic es leduc "OR 
series resistors. Many uses. Cost_ $35 @ Hydraulic Speed Reducer. .47.81 FO! 
SALE $4.97 Pod @ Hand Winch 1000-Ib 8.95 Ppd 
@ Govt. Jt le-Hammock Tent 6.95 Ppd 
ndreds ner € tronic con 
AC-DC 115-V and 28-V GENERATOR @ Hundreds of other electronic, air com 
pressor, hydrauli mechanical surplus 
e Air Corp ball bearing unit. Puts one . all er : - . 
out 115-v, 1500-w, 800-c, AC and and excess inventory Dargains 
30-v, 125 amp DC 








e Makes good small welder, 
battery charger or will furnish 
115-v for lights, stove iron, 
ete. Size 6”x9"x15 wt. 50 
Ibs Full instructions 
Govt. Cost over $200 


SALE $16.76 FOB 





50mf-330v AC CONDENSER 
Govt. Surplus—900 units 
available 
e Marvelous new high capacity 
PYRANOL type capacitor (600v 
DC—330v AC). Tremendous 
value Use for motor starting 
circuit to replace faulty electro- 
letic type phase-splitting circuit. 


Filtered. Laboratory applications. Wonderful 
Ss wre industrial unit. Size 412”"x 

wt Ibs Brand new Govt. Cost 
$17 55 SALE . Ppd. $4.61 




















om 42 DYNAMOTOR (New) 


gineers Be 
‘ a. smitters 





Set 80 cr 





na 
stals 


17.95 FOB 


ALE $s 
motor for above $5.95 FOB e 
20 to 27.9 mc. $19.95 FOB 









SPECIAL OF THE MONTH! 


Electric Clock Timer 


e 115-v 60-c self-starting 


electric clock-timer. Shows 
exact time also ill sound 
built-in alarr signal at some 


preset time. Size dial 312 





e Ideal for furniture, radi 














sets. laboratory units, etc Attractive 
white di al with red minute numerals and 
black hanc Easy to mount 
e Made ~~ leading company for special 
Govt + as r * 4-star buy! 

List $1 Prepaid Sale $2.89 
GEARE ‘ 
D AC MOTOR 64 

50-v 60-¢ Will ru on 115-¥ | 
60 to 150-w-bulb ir series + 
tor. Gear ratio 334 to 1 
speed 91 rpm Shaft 
3/16 Enclosed gears 
oil. Site 312”"x3 Cost 
over $15. SALE $2.88 Ppa 





DC MILLIAMMETER 


e Brand new genuine Weston 0-1 





MA basic meter 18.6 MV full 
scale w external precision mul 
tiplier I square metal case 
lead ,"x3"x2t 
s SALE 





POWER SUPPLY 








e Navy model Cit 

tyns © 4186 

a it 2 ) 

2 at 22 

Di 11”x7} x8 Ne 4 Ibs Govt 

ost over $ SALI $9.95 FOB 

" HIGH VOLTAGE PLATE 
4S. TRANSFORMER 
e Hermetically sealed top grade 
init 115-v primary. tapped. Sec 
dary 7500-v center tapped 


89 
MA. Size 8”x7"x10 Wt. 40 Ibs 
Cost Govt. over $25 
SALE $9.95 FOB 





ORDER FROM write big new 


FREE CATALOG Too0e, items at 


tremendous sav- 
ings. We pay frt. except where FOS 








NOW YOU CAN SECURE A 


HIGH SALARIED * TOP PRESTIGE 
CAREER IN ELECTRONICS 


IN ONLY ONE YEAR! 













unlimited op 
INDUSTRY AND TH 
engineering technicians. 


estin 


missiles, 


superior training is why Baile 


years in training. 





Resident training is easier and costs less than 





time jobs while in school, 


you may think! We provide housing and part- 
plus free nation- 


wide employment service for graduates. If you 





booklet..,no obligation. 








VETERAN APPROVED 


BAILEY TECHNICAL SCHOOLS 


want to quickly enter America’s fastest grow- 
ing and most exciting industry, write for free 


1625 S. Grand « St. Louls 4, Mo. 
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c-——-—-—-—--MAIL TODAY------— 
Please mail immediately this free booklet without obligation 


ELECTRONICS is the fastest growing industry in America today, creating 
rtunities for high salaries, with rapid advancement in 
ARMED FORCES for Bailey Trained electronic 


LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 


BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter- This Mi 
work as technical salesmen, research and development of guided 
electronic business machines and automatically controlled 
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. 


UP TO SEVEN TECHNICIANS are needed for every engineer .. 


. this, plus 
Graduates are being paid more to start, 
and are advancing more rapi ly than many men who have spent four 














polis-Honeywell system 
dreds of automatic man-| 
ufacturing operations. Experience 
on live equipment is emphasized at, 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 
tions waiting BAILEY GRADUATES. 





controls h 
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Always say you saw it 
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model S-38D $49.95 


Wonderful starting point for 
the new amateur or short-wave 
listener. Same meticulous 
engineering found in all 
Hallicrafters equipment—at 
down to earth prices. Coverage: 
standard broadcast from 540- 
1650 kc. plus 3 short wave 
bands from 1650 kc. to 32 Mc. 


model S-53A $89.95 
Has easy-read overseas dial 
with international stations 
indicated. Electrical band- 
spread and logging scale. Com- 
plete with 5 in. speaker, head- 
phone jacks plus phono-jack. 
Two stages of i.f. Coverage: 
standard broadcast from 540- 
1630 ke. plus four SW bands 
over 2.5—31 and 48—54.5 Mc. 


model S-85, S-86 $119.95 


A superb receiver that pulls 
them in on 10, 11, 15, 20, 40 
and 80 meter amateur bands. 
Over 1000° calibrated band- 
spread gives better selectivity 
on large easy-to-read dial. 
Features separate tuning con- 
denser and built-in PM 5’ 
speaker. Coverage: Broadcast 
band 540-1680 kc. plus three 
S/W bands 1680 kc—34 Mc. 
S-85 AC, S-86 AC-DC. 


model S-94, S-95 $59.95 


Advanced models that bring in 
emergency radio, police and 
fire calls. Newly engineered 
FM chassis provides low fre- 
quency drift and low noise 
figure. Modern styling with 
simplified control gives easy 
operating. Coverage: S-94—30 
to 50 Mc; S-95—152 to 173 Mc. 
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model SX-99 $149.95 
The best at its price with all 
features demanded by DX 
enthusiast. Has ‘‘S’’ meter, 
separate bandspread tuning 
condenser, crystal filter and 
antenna trimmer. Easy-read 
dial has over 1000° calibrated 
bandspread through 10, 11, 15, 
20, 40, and 80 meter amateur 
bands. Coverage: standard 
broadcast 540-1680 kc. plus 
three Short-Wave bands 1680 
kc-34 Mec. 


model S-102, S-106 $59.95 


The only inexpensive complete 
receivers for 2 and 6 meter 
bands. New models with all of 
Hallicrafters famous engineer- 
ing. Have 7 tubes with recti- 
fiers, built-in 5” PM speaker, 
low frequency drift, compact 
bandspread design, phone 
jacks. Coverage: S-102—143 to 
149 Mc. in 2 meter band; S-106 
—49 to 55 Mc. in 6 meter band. 


model SX-104, SX-105 
$89.95 


[wo new high frequency crystal 
controlled /tunable receivers at 
low cost. First time available 
on single band receiver. Ideal 
for monitoring government 
marine, fire, police and other 
emergency frequencies. Cover- 
age: SX-104—30 to 50 Mc.; 
SX-105—152 to 173 Mc. 


THE NEW ONE 
THAT’S ON THE 
DRAWING BOARD 


TODAY! 
Available with conve ent 
terms from your 


Radio Parts Distributor 


sem where the best ideas in communications 


Export Sales: International Operations, 
Raytheon Manufacturing Co., Waltham, Massachusetts 
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FEICO™ ® 33-00 Northern Boulevard 
L.1.C. 1, N.Y. 
Show me HOW TO SAVE 50% on Laboratory Preci- 
sion test instruments & Hi-Fi. Send FREE catalog & 
C A perce 


name of neighborhood EICO Distributor. PE-11 


SAVES YOU 50% on your Meme... | 
TEST INSTRUMENT & HI-FI COSTS Ioaaaannnnn 


si ci ca "ig oak 360 wr nt State. 


50 KITS & WIRED MODELS to choose from! ack 


Prices 5% higher on West Coast 





































































oF. ieee NEW! PEAK-te-PEAK 1000 Ohms /Volt | 
#540 ~NEW! VOLTMETER ViVi — | 
REDI-TESTER #201 #232 & UNI-PROBE #536 | 

KIT $12.95 KIT $25.95 yoann Kit $12.90 | 
WIRED $15.95 WIRED $39.95 KIT $29.95 ' 
“WIRED $49.95 WIRED $14.90 | 

















You build E ; ] ) ing — but they last 
0 OVER 1 MILLION in use today! 


* PUSH-PULL 
| scope #425 





#666 
'@ NEW! DYNAMIC 
' 








3 NEW! COLOR & 
BLACK-8-WHITE 


























= @: 
& eee 5] 
KIT $44.95 5-MC TV ” @| CONDUCTANCE 
| WIRED $79.95 SCOPE #460 pene ssieel} = TUBE & 





Lowest-priced 


‘di KIT $79.95 TUBE TESTER $625 TRANSISTOR TESTER 
p professional Scop? i 


De GE wire $129.50] Kit $34.95 wired $49.95 | KIT $69.95 — WIRED $109.95 


NEW! ice ls Aaa 








1000 Ohms /Volt 





= Zales MULTIMETER 
RF-AF SIGNAL | r. ® 7X TV-FM SWEEP “n 
GENERATOR #324 29 ® 6 ry D4 28 GENERATOR =. 
! al #360 
1 sag . poder a 95 xiT $34.95  winen gag.gs | MBEFI-SIGWAL TRACER i145 sedlagrenis 
wekons ) KIT $19.95 WIRED $28.95 WIRED $23.50 




















4 Test radio, hearin RETMA Res. Sub. 


6V & 12V flashlight, photo- fash, 







































electronic equipment Box #1100 
BATTERY batteries KIT $5.95 WIRED $9.95 
emcee BATTERY TESTER —™ pETWA Cop. Sub. 
CHARGER R-C BRIDGE & R-C-L #584 a. € | Box #1120 
COMPARATOR #9508 = 
KIT $29.95 WIRED $38.95 " 
' KIT $19.95 WIRED $29.95 KIT $9.95 WIRED $12.95 | KIT $5.95 WIRED $9.95 








only from 


HIGHEST QUALITY il Fl at the lowest prices... 
















































eT 
— _— NEW new! 
gaaew MASTER Psp 
CONTROL rn 
NEW! FM TUNER +HFT90 PREAMPLIFIER = HF61 FIDELITY 
KIT, less cover: $39.95* KIT $24.95 WIRED $37.95 POWER AMPLIFIER 
WIRED, less cover: $65.95* with Power Supply: HF6O with ACRO TO-330 OUTPUT KFM& “CHICAGO OUTPUT XFMR 
Cover: $3.95 *excisetax incl. | it $29.95  — wirED $44.95 | “It 872.9 WIRED 999.95 KIT $57.95 WIRED $87.95 
\ ie new! — 
NEW! . 2 92 COMPLETE with 
20-WATT 1 See — 2 c FACTORY-BUILT 
tra- e 
Pmt ' ry ry ry a: ~@! Ultra- CABINET -—2-WAY 


a “ cons HI-FI SPEAKER 
Williamson- ¢ Linear NEW! 12-WATT Williamson- 
INTEGRATED AMPLIFIER INTEGRATED AMPLIFIER | type INTEGRATED AMPLI- System SHFst 





HF20 *HF52 FIER =HF12 0.9% 
KIT $49. 95 WIRED $79.95 KIT $69.95 WIRED $109.95 KIT $34.95 WIRED $57.95 
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Stations, programs and 
personalities currently heard 


‘on the short-wave bands 


Well-known personalities include Miss Gun Hagglund 
who announces for Radio Sweden, and Edward Startz 
shown having his famous “nice cup of tea’ during 
the Happy Station program of Radio Netherlands. 


O YOU WANT to take a trip around the 
world at the speed of light and never 
leave your comfortable armchair? The op- 
portunity is yours with the aid of a short- 
wave radio receiver. Most countries broad- 
cast on the short waves and many of them 
have English language programs that can 
be heard in North America. So just sit 
back and start tuning the dial of your re- 
ceiver. You'll enjoy the interesting pro- 
grams of news, music and entertainment 
from these far-off and fascinating lands. 
Generally speaking, there are two types 
of listeners to short-wave broadcasts: (1) 
those relaxing after a hard day’s work who 
want pregrams of entertainment and infor- 
mation; and (2) those listening for far-off 
stations so that they can send in a recep- 
tion report and receive a QSL or verifica- 
tion card for their collection. This article 
has been written with both groups in mind. 
With the information contained on these 
pages, you will know when and where to 


Listen to the Voices 





By STEWART WEST 


scseessvessooee CJ [™ FO 


listen for certain stations. Of course, it 
would take a book to list all the stations 
that can be heard, so I have tried to select 
a representative cross section. Best-heard 
stations for listeners in Eastern North 
America are listed on pages 42 to 44; 
those for listeners in Western North Amer- 
ica will be found on pages 45 to 47. News 
and “Mailbag” programs are listed under 
each station for easy reference. And the 
following paragraphs will give you a sam- 
pling of the various programs and person- 
alities that can be heard on the short waves 


THIRTY YEARS ON THE AIR 


One of the most colorful personalities of 
the radio world, the originator and polyglot 
speaker-producer of the world-wide “Happy 
Station” program is Edward Startz of 
Radio Netherlands’ Overseas Service. Startz 


November, |957 
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BUYING A SHORT-WAVE RECEIVER 


lf you are “new to the joys of short-wave 
listening (or SWL'ing), you may be considering 
the purchase of a receiver. There is now a vari- 
ety of short-wave receivers immediately avail- 
able across the counter at most radio parts 
jobber stores. They range in price from $54.95 
(Hallicrafters S-38D) and $59.95 (National 
SW-54) to well into the hundreds of dollars. 


Obviously, you get what you pay for—as in 
all things—in a short-wave receiver. The more 
money you invest, the better the performance 
in terms of station-to-station separation and 
“pulling in the distant stations" power. For a 
start, the Hammarlund, National and Hallicraft- 
ers receivers advertised in the pages of POP- 
‘tronics offer a wide variety of models to suit all 
purses. The beginning SWL should seriously con- 
sider a receiver of from $125 to $175 more than 
adequate for all present-day needs. The SWL 
specialist can use to full advantage a receiver 
costing over $200, but the budget-watching be- 
ginner can often hear the voices of the world 


for under $100. 


If you're an old-timer, it might be worth your 
while to consider a retirement for that old “in- 
hialer.”" Numerous radio stores now have a 
trade-in plan to enable you to take advantage 
of modern equipment. Also, keep in mind that 
most of the larger houses work an installment 
buying plan, if you need help to get over the 
Christmas season. 
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is a Dutchman who, for nearly 30 years, 
has been closely linked with the “Peace, 
Cheer and Joy” station (international call 
letters PCJ), broadcasting from Holland on 
the short waves. Startz’s mission in life is, 
and always was, to spread peace, cheer, and 
joy, and he has made his one-man music, 
information and contact show known all 
over the world. 

His career, like his personality, is a most 
colorful one. As a young man, after com- 
pleting his studies of the classical lan- 
guages, he left 
his home in Hol- 
land and went to 
the United 
States. For the 
next few years 
he was a wan- 
derer on the face 
of the earth, go- 
ing through the 
‘*mill of life,’’ 
making his living 
by taking on all 
kinds of odd jobs 
from dishwasher 
to interpreter 
and commercial Keith Glover conducts Radio 
traveler. Australia's ‘North American 

In 1928 Startz Mailbag" Sunday mornings. 
returned to Hol- 
land where preparations were being made 
for short-wave broadcasts—which at that 
time were still a novelty. Having a clear 
voice and speaking seven languages fluent- 
ly, Startz was the ideal selection as an- 
nouncer and commentator when Station 
PCJ, then owned by the famous firm of 
Philips, went on the air with an experi- 
mental international radio service, the first 
on the continent. Since then he has never 
left the microphone—except during World 
War II—and for over 29 years has been 
the magic attraction that has made Radio 
Netherlands so popular. 

At the outbreak of war in 1940, Startz 
retired from radio for the duration and 
went “underground.” How he squirmed 
through the intricate net of Nazi trickery 
during occupation time is a story in itself 
In the Dutch starvation winter of '44-'45, 
the retreating enemy pillaged and looted 
everything they could lay their hands on. 
The station's ample file of fine recordings, 
collected from all over the globe for the 
benefit of an international audience, were 
carried away, never to be seen again 

After Holland’s liberation a huge task lay 
ahead—rebuilding the transmitters and 
recapturing the audience that for over five 
years had searched in vain for the lost sig- 
nals from Holland. When PCJ became the 
Netherlands’ official voice over the world 


47 








Graham Hutchins has prepared Radio Australia's 
popular "“DX'ers Calling’ for the past 12 years. 


air, operating under the auspices of the 
Netherlands Ministry of Education, Arts 
and Science, Startz resumed his work as 
“Good-Will Ambassador of the Air,” to 
broadcast once more his message of peace, 
cheer, and joy to the world, with even more 
stress than before. He made many trips 
abroad, and told his listeners about his ex- 
periences each time he returned. 

Startz took an active part in the inaugu- 
ration broadcasts from Holland at the oc- 
casion of Queen Juliana’s ascension to the 
throne, for the Columbia Broadcasting Sys- 
tem in America, and was on the spot when 
Holland was struck with the tragic catas- 
trophe of the flood. In 1953, upon comple- 
tion of his 25th year in radio broadcasting, 
Juliana bestowed a Knighthood (in the Or- 
der of the Royal House of Orange-Nassau) 
upon him for his outstanding work of pro- 
moting good will and understanding among 
the peoples of the world. 


“Keep in touch with the Dutch” has been 
Startz’s well-known slogan since the “Hap- 
py Station” began broadcasting. He him- 
self continues to keep in touch with his 
listeners by visiting their countries and 
learning their characteristics, customs, 
likes and dislikes, so as to keep his pro- 
grams constantly tuned to the pulse of the 
world. A colorful calendar, pictures, and 
other materials are sent to listeners who 
write to the Happy Station, P. O. Box 137, 
Hilversum, Holland. 

INVITE JACKO IN FOR BREAKFAST 

At breakfast time each morning Jacko, 
the Kookaburra, is heard starting the 
Radio Australia programs for the day. 
These programs from “down under” have 
been favorite morning listening in many 
American homes for years. 

“My Song Goes Round the World” is a 
very popular live-artist program present- 
ing listeners’ requests every Saturday at 
7:25 a.m. EST. And on Sunday mornings 
the “North American Mailbag,” conducted 
by Keith Glover, and the “DX’ers Calling,” 
prepared by Graham Hutchins, are pro- 
grams that most short-wave listeners don't 
want to miss. 

Many of Radio Australia’s transmissions 
are heard well in this part of the world, 
though only those beamed to North Amer- 
ica have been listed here. The latest pro- 
gram booklet, available from Radio Aus- 
tralia, Melbourne, Australia, has a colored 
photograph of Jacko on the cover. 


ACROSS THE CONTINENTS 


The following are some of the most pop- 
ular short-wave broadcasts the world ove! 
110) 


(Continued on page 


DX PROGRAMS 


Several stations put on programs which give 
listeners the latest news from stations all over 
the world. These DX programs are being listed 
here separately in order to help you remember 
when they can be heard. 

"DX'ers Calling" on Radio Australia has been 
prepared by Graham Hutchins every Sunday for 
the past 12 years, which is proof of its popularity 
with listeners. 

Denmark's DX program is prepared by O. 
Lund Johansen, editor of the World Radio Hand- 
book, and is presented each Tuesday evening. 

“Sweden Calling DX'ers" is heard weekly as 
the last part of the Monday transmissions from 
Radio Sweden. Arne Skoog edits this program 
and also issues a bulletin for contributors. 

Switzerland has a monthly program with Rus- 
sell Henderson in charge. Germany and New 
Zealand also present monthly DX programs, and 
Germany issues a bulletin for contributors. 

The times at which these DX programs may be 
heard are given at right for easy reference. 


Australia (Every Sunday) 
8:30 a.m. EST on 11,810 ke. 
8:00 a.m. PST on 11,770 ke. 
Denmark (Every Tuesday) 
9:15 and 10:45 p.m. EST on 9520 kc. 
6:15 and 7:45 p.m. PST on 9520 kc. 


Germany (Second Monday of each month) 
9:00 p.m. EST or 6:00 p.m. PST on 11,795, 
9640 ke. 
New Zealand [First Wednesday of each month) 
4:30 a.m. EST or 1:30 a.m. PST on 9540 and 
6080 ke. 


Sweden (Every Monday) 
9:25 a.m. EST on 17,840 ke. 
8:55 p.m. EST on 11,810 ke. (or 9620 kc.) 
7:25 p.m. PST on 11,810 ke. (or 9620 kc.) 
Switzerland (First Thursday of each month) 
8:50 p.m. EST or 5:50 p.m. PST on 11,865, 
9535, 6105 ke. 
11:35 p.m. EST or 8:35 p.m. PST on 11,865, 
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ere ARE you don’t know 
4 it, but there’s a quiet revolu- 
tion going on in the television 
industry. Its success, as a matter 
of strict fact, depends on your 
knowing nothing about it. 

What’s been happening? The 
television networks have latched 
on to the video tape recorder. 
They are using it up to the hilt, 
and, while it’s not expected to 
replace film completely, it is 
proving to be a powerful adjunct 
to bringing realism back to tele- 
vision. 

You might wonder how a pic- 
ture can be put on tape and re- 
broadcast at a later time. In 
theory, that presents no problem. 
Essentially it works on the same 
principle as the audio tape re- 
corder. 

How It’s Done. The signal 
comes from the camera and is 
fed to the recording head of the 
video tape machine. It sets up a 
magnetic field in the head vary- 
ing in proportion to the signal 
strength. 

This in turn induces a mag- 
netic pattern in the oxide coating 
of the tape which is a “replica” 
of the signal. In effect, this pat- 
tern is the picture, since, on 
playback, the differences in mag- 
netic intensities are picked up 
and fed to the transmitter in 
exactly the same pattern as was 
originally sent by the camera. In 
other words, the tape takes the 
place of a reel of film, but in- 
stead of visual pictures, it car- 
ries “magnetic pictures” of the 
program. 

The recorder puts both the 
video and audio portions of a 
transmission on the same tape, 
and rebroadcasts it when needed 
with close to the fidelity of live 
broadcasting. In that lies its tre- 
mendous advantage—it is said to 
be almost impossible for the 
home viewer to tell that he is 
not watching a live broadcast. 
As a matter of fact, it is some- 
times impossible for a television 
technician to determine whether 
a program is taped or not. 

Simultaneous or Delayed. 
Taping TV programs presents no 


Bing Crosby financed some of the 
pioneer work on video tape recording 
machines in 1951. Since that time, the 
devices have made spectacular gains. 
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great problem. It is just an added step in 
the ordinary course of broadcasting. It can 
be done in two ways, both of which are in 
use today: 

(1) During the ordinary course of broad- 
casting a TV program, the engineer can 
feed the signal to the video tape machine 
as well as to the transmitter. This allows 
the broadcast, which is being seen “live’’ 
in some sections of the country (the West 
Coast, for example) to be held on tape for 
rebroadcast later to other sections. 

(2) The signal may be fed to the tape 
machine only, without broadcasting the live 
program. Then, at some later time, the pro- 
gram can be rebroadcast with “live” qual- 
ity. This has its advantages for those pro- 
grams which can only be picked up at odd 
hours and are to be seen at another time. 
(For instance, ‘‘Wide, Wide World” tapes 
some portions of its program which are 


HOW VIDEO TAPING WORKS 

Ampex faced a tough obstacle in designing the video 
tape recorder. In television, the signal must be at least 
4000 kc. wide and better than 30 db “‘deep.”’ A quarter- 
mil head gap, which will record a 15,000-cycle signal at 
7% ips, would need a tape speed of 2000 Ips to reach 
a frequency of 4000 kc. At that speed, a tape reel 14 
inches in diameter (4800 feet long) would last only about 
30 seconds or less 

So the Ampex people did a revolutionary thing. In- 
stead of recording along the length of the tape, as was 
customary, they recorded across the tape. And instead 
of using one head with the tape passing across it, they 
mounted a rotating drum with four heads on it so that 
the heads would pass the face of the tape in a crosswise 
direction, moving the tape only fast enough to avoid 
interference with each succeeding track. In this way 
the tape speed was dropped to only 15 ips, and gave 
about an hour of recording on a 14” reel. Naturally 
highly accurate synchronization is required since the head 
drum revolves at about 14,400 rpm. The net result was 
a speed of about 1500 ips 

At the same time, a small band on the upper part of 
the tape is used to record the audio portion of the pro 
gram in the conventional manner, in a longitudinal dire« 
tion rather than transverse, and an equal band at the 
bottom is used as a control track. The latter band carries 
cues or other instructions for later playback 
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only available for recording in early morn- 
ing hours, and transmits them during the 
regular afternoon program.) 

‘““Impossible’’ Tape. There are other 
things about video taping which present 
difficulties, however. The tape itself has 
proved a top obstacle to the success of the 
system. Also, the only manufacturer of 
video tape machines, Ampex Corp., is 
forced to charge $45,000 for each machine. 
It must be able to pack ten times as much 
information on the tape as the ordinary 
sound-recording machine, and this presents 
enormous construction problems. 

In the usual sound recording, a single 
inch of tape holds perhaps 2000 bits* of in- 


5 “bit’’ is the elementary quantity of information han- 
died in electronic equipment (such as computers). In tape 
recording, a bit is a single pulse of electricity. 
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formation—changes in the magnetic oxide 
induced by changes of signal strength from 
the recorder head. In video tape, however, 
each inch must carry about 20,000 bits of 
information. The bits are much smaller, 
too. Wavelengths only 30 ten-thousandths 
of an inch long must be recorded. Any dust 
particle or imperfection in the oxide coat- 
ing which is only one-tenth that long will 
cause signal “drop-out.”’ (Drop-out is mo- 
mentary signal loss which appears as small 
white, gray or black dots or “pips’’ on the 
television screen. It results from the loss 
of close contact between the tape and the 
recording head.) 

In sound recording, imperfections up to 
three-thousandths of an inch may be per- 
missible and not cause drop-out. In instru- 
mentation recording, such as guided missile 
work, imperfections as small as three ten- 
thousandths of an inch may be permissi- 









ble. But in video taping, imperfections as 
small as three hundred-thousandths of an 
inch will cause signal drop-out. 

Minnesota Mining and Manufacturing 
Co. has done pioneer work in making video 
tape. The finished product, called ‘a tape 
that was almost impossible to make,” in- 
volves coating tolerances up to two hun- 
dred-thousandths of an inch. A 2”-wide 
roll, 4800 feet long, sells for $306 and has 
a useful life of about 200 playbacks 

“‘Head’’ Problems. Drop-out can also 
be caused by the recorder head. That's why 
a tape may work the first time through a 
machine but cause drop-outs thereafter. 
The head must be perfectly smooth. If it 
isn’t, it gouges the tape and starts picking 

(Continued on page 117) 
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First color video recorder 
(right) was demonstrated by 
RCA in 1953. Tape traveled 
at 240 ips, requiring a 19” 
reel to hold a 15-minute pro- 
gram. Below is an over-all 
view of video recording room 
at CBS Television City in Hol- 
lywood, showing five record- 
ers together with associated 
equipment. Below, right, a 
special degaussing unit auto- 
matically erases a roll of 
video tape in a matter of sec- 
onds. The tape has a life of 
200 plays and/or playbacks. 
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Key to video tape recording is the tape head, shown in front (A) and end (B) views above, left. 
The greatly simplified sketches indicate how the four tape heads mounted on a wheel pass over the tape 
to give the transverse picture track in (C). Note longitudinal sound and control tracks on top and 
bottom of tape. Diagram at right shows how signal is fed to tape recorder simply as an additional 
step in the usual transmission. Link stage has connections available for additional facilities. 
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Compatible single-sideband system may double available 


AM broadcast band space 


HE HARRIED Federal Communications 

Commission is keeping its fingers 
crossed. One of these days it may get a 
totally unexpected bonus in the way of 
doubled broadcasting space. Tests are un- 
der way with a completely new method of 
broadcasting that promises to allow ‘“‘space”’ 
for many new stations. 

The FCC’s big trouble up to now has 
been those tricky little devils called “side- 
bands.”’ Stations allotted an AM broadcast 
(or carrier) frequency must also be given 
added room on each side of the assigned 
frequency. This is because the two side- 
bands take up that room. 

What Sidebands Are. These side fre- 
quencies normally are inescapable. They 
are created when the carrier is modulated 
With voice or music. It’s because of the 
sidebands that you can pick up a station 
even if your receiver isn’t tuned on the 
nose. However, if you were able to elim- 
inate one of these sidebands, you would 
automatically cut down on the bandwidth 
needed for the station. That’s what the 
new compatible single-sideband system 
(CSSB) does. 

Developed by Leonard Kahn, a young re- 
search engineer, the system essentially fil- 
ters out one of the sidebands of the signal 
on transmission, theoretically doubling the 
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By PHILIP JAMES 


bandspace available. Actually, because of 
technical complications, it would work out 
to only an 80% increase, which still would 
prove to be quite a help in relieving the 
overcrowded broadcast spectrum. 

CSSB’s most remarkable feature is that 
although it uses but one sideband, a broad- 
cast will still sound the same to even the 
simplest home radio. It will be recalled 
that in standard single-sideband reception, 
receivers with a local oscillator to reinsert 
the carrier frequency must be used to re- 
ceive an intelligible signal. Otherwise, you 
would get “Donald Duck” chatter 

Tested by VOA. One huge Voice of 
America station has been using CSSB in 


order to crack though Russian jamming. 
They found that it reduces interference 
and manages almost to double signal 


strength without increasing the size of the 
transmitter. 


The American Broadcasting Company 
(ABC Radio Network) has been so im- 
pressed with the new system that it is 


planning a thorough tryout. Should the 
network consider the system a complete 
success, it would probably kick off the big- 
gest race for new station permits since the 
inception of broadcasting. Areas now con- 
sidered “full up” would no longer be so. 
(Continued on page 121) 
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1 Personnel at the Voice of America 
in Munich, Germany (left), adjust their receiving 
equipment. VOA is now using the new compatible 
single-sideband technique. This is one of the few 
pictures ever released of an overseas Voice instal- 


installation 


Below is the adapter equipment developed 


by Leonard Kahn to transmit CSSB; it is located in 
the Kahn Research Labs test center, Freeport, N. Y. 
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HOW CSSB WORKS 


Ir e compatible single-sideband syste conventional 
SSB is first generated without a carrier in the usual man 
ner. From this point, the system follows a new path 

The carrie reinserted and then, with an adapter 
unit, the distortion which this process has introduced is 
cut out. It’s done by changing the shape of the wave 





(and a high 
AM wave The 


ase modulation 


non-distorted 


which has amplitude and p 


degree of distortion) into 





a single-sideband wave with carrier 


nai result ts 


completely lacking in distortion. Thus, it can be picked 





ip by the ordinary AM receiver 

By using a spectrum analyzer, we see the ordinary 
c.W r code signal as a single carrier in A ibove 
g In B, we see the ordinary double-sideband AM 
wave with carrier as the taller center line and the tv 
horter € on each side as the sidebands. C is the 
compatible single-sideband analysis. Actually, you get 
a choice o! cutting of either the right leit sidebar 
In the conventional single-sideband analysis (1 
shown), the cenier (center line) would also be cut 
this, of course, requires a local oscillator to reintrod 
the signal 

D shows a frequency-modulated wave analysis. Be- 
cause of the constant change in frequency, howeve 
these sidebands also change constantly, so that the pic- 


ture is different at any given moment 
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What is spectrum analysis? |f a signa! 
is examined using a relatively 
strument known as a spectrum analyzer 
get a very different picture of what 
takes place during modulation, as seen 
in the scope traces above. Instead of the 


rare n- 


we 


usual time-based trace, we get ‘spectra 
in which the horizontal base line is a 
measure of increasing frequency rather 


than increasing time. A detailed descrip- 
tion of the individual traces (A, B, C and 
D)} is given in “How CSSB Works" at left. 


auth as 
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Computer Translates Directly into Perfect Morse Code 





Machine-perfect code with typewriter 
ease in sending is possible when you use the 
new low-cost Codetyper developed by Code- 
typer Laboratories, 1027 Casa Vista Drive, 
Pomona, Calif. This “miniature computer” 
will automatically key a radio transmitter 
as any of the keys of the typewriter-like 
keyboard are depressed. Speed is continu- 
ally adjustable from 10 to 75 words per 
minute. The unit has 12 miniature tubes, 
printed circuits and switches, and an in- 
ternal power supply and keying relay. Op- 
eration can be a.c. or d.c. 

The Codetyper is easy to set up, since the 
only connections are two leads which can be 
clipped across the hand key or directly to 
the transmitter. In addition, no typing skill 
is needed—one-finger operation is enough 
for the most-used code speeds. A built-in 


monitor allows signals to be heard as the instrument is operated. Besides the 
standard alphabet and numbers, there are also keys for such combinations as BT, 
AR, AS, and SK, as well as for the comma, period, query and error. 


Lightweight Traveling-Wave Tube to Be More Reliable 


Operating reliability of microwave relay 
and radar equipment may get a_ boost 
through an RCA development. Their radi- 
cally new traveling-wave tube, now in the 
experimental stage, is also expected to cut 
the weight of such devices substantially. It 
eliminates the bulky electromagnetic fo- 
cusing equipment used with many types of 
traveling-wave tubes and points the way to 
compact and reliable systems of new design 
for airborne and other applications. 

External focusing electromagnets have 
been discarded and a compact electrostatic 
element built right into the tube. Not only 
does this cut weight 30 pounds or so, but it 
eliminates the critical alignment necessary 
with previous types—because the element 
is given a permanent proper alignment dur- 
ing assembly. While other traveling-wave 





tubes can be affected by vibration, changes in temperature, or other variations in 
environment, making realignment necessary for effective functioning, the new 
one will operate under a wide range of conditions without further alignment. 


Assembly Machine Takes Orders from Itself for Changes 
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IBM has a new machine which takes or- 
ders from itself. It’s an automatic as- 
sembler that fastens resistors, capacitors, 
and other small parts to printed-circuit 
panels before they’re put into computers 
and other equipment. But it goes a step 
further. When a change in circuitry is 
needed, instead of waiting to be reset 
manually, the machine gets instructions 
from an IBM card and resets itself for the 
new operation. The Programmed Compo- 
nent Assembly System is assembling wiring 
panels for data processing equipment. 
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By HOMER L. DAVIDSON 


Low-power phonograph amplifier 


uses all-purpose transistor 











RANSISTOR 


RECORD PLAYER 


ROBABLY the sim- 

plest phonograph am- 
plifier ever designed, 
this one-transistor job 
serves to drive a full 6” x 
9” oval speaker. It uses 
only six components in 
addition to a standard 
transistor. You should be 
able to complete con- 
struction in one evening, 
and there should still be 
time left over for a 
couple of hours of TV 
and a short beer (or long 
coke). 

The changer used is 
the same compact RCA 
45-rpm unit featured in 
previous’ construction 
articles. Costing little 
more than the price of a 
separate tone arm, turn- 
table and base, its changing action is almost 
a free bonus. 

The high output (at least two or three 
volts) of the original crystal in the tone 
arm serves to drive the CK722 to an out- 
put adequate for quiet listening, but it 
won't shake the rafters. Don’t expect to 
blast the windows out with this little job. 
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No volume control is included or necessary in the amplifier shown here. 
The transistor used may be a CK722, 2NI07 or equivalent. The shielded 
phono lead connected to C! has its shield grounded to the speaker frame. 


If more power is required, you can try the 
“Picnic PowerAmp” circuit in the June 
1957 issue of POPULAR ELECTRONICS. 

Any phono player can be used with this 
midget amplifier. However, the cartridge 
should be one of the high-output types, 
such as the Lafayette PK-80, Ronette 
TO-222, or Astatic L12, having at least a 
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SPKR 





TO 
PHONO 
CRYSTAL 











. ~~ 
- = LU Gee 
+ 
= Bi IS5V. 


Note the simplicity of the phonograph amplifier 
circuit. The tap on the secondary of the output 
transformer should be selected for highest volume 











PARTS LIST 
B1—15-volt, miniature B battery 
C1l—10-yfd., 15-volt electrolytic capacitor 
R1—220,000-ohm, \2-watt carbon resistor 


S1—S.p.s.t. toggle switch 

Tl—Universal output transformer 
or Stancor A 3822 

TR1—CK722 transistor (Raytheon 

SPKR.—6” x 9” oval PM speaker 


Merit A 2900 











2-volt output. On the other hand, too high 
a voltage may overload the transistor 

The amplifier chassis holds the output 
transformer and the battery clip. The 
other small components are wired by thei 
leads into the circuit. As no socket 
for mounting the transistor, be very care- 
ful when soldering its terminals to the 
other components. The amplifier is 
mounted by the same bolts which hold the 
loudspeaker to the front panel 

A homemade cabinet houses the ampli- 
fier as shown. Common pine for 
the sides and cut to the correct dimen- 


is used 


was used 


Push-Button Dialing for 


Radiotelephone users, who recently got a 
bonus in the way of dial systems in their 
cars, now have an extra added attraction 
in rural areas—push-button dialing. Devel- 


oped by Motorola for the Rural Electrifica- 
tion Administration, the system is said to 
be 


ideally suited for sparsely populated 


eo a 
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sions. The oval speaker hole in the front 
panel was sawed with a jigsaw. One side 
of the base was designed as a _ record 
holder—a dozen records can be_ stored 
here. 

The top panel or mounting board is con- 
structed of 4” tempered Masonite as is 


rubber feet 
hold the 


cloth with 


small 


screws 


the bottom panel. Four 
attached by the same 
bottom on the cabinet. A grill 
metal screen backing was placed over the 
oval hole before the was mounted 


speake1 


The screws which hold the plastic bot- 
tom on the 45-rpm changer can be used to 
mount it to the speaker assembly. It's a 


good idea to place an old tube 
the crystal in the arm when working with 


carton ove! 


the changer to prevent damage to the 
crystal 

Operation of the unit is simplicity itself 
But check the wiring several times before 
: HOW IT WORKS . 
e ve gh the 1 ns 
° The . 
° tapped ° 
: ed : 


throwing the toggl Be 


switcn i l 
the small battery is placed into the holde1 


with the correct polarity. Then throw the 
toggle switch and slowly rub your fingers 
over the needle. A scratching sound should 
be neard. Place a record on the turntable 
and your player is ready to go 30 
. 
Rural Radiotelephones 
areas. Tests in mountainous terrain showed 


reliable communication within a radius of 
25 to 30 miles from the base station 
The new system is particularly 
tive since it permits the 
exchanges instead of operator-manned 
stations. As it employs specific 
quences for dialing, it is practically impos- 
sible to receive a wrong numbe1 
of high ambient electrical noise levels 
equipment is designed to give 
rather than a wrong number in th 
instances when a tone is 
transmission difficulties 


attrac- 
use of automatic 
tone se- 
because 
The 


lost becau 


As shown in the photo, the system is 
easy to operate. Lifting the handset and 
depressing the push-to-talk button auto- 
matically connects the phone to the base 


station. Then it is just a matter of push- 
ing the buttons in the proper sequence to 
get the exchange and the party desired. A 
lock-out circuit insures complete privacy. 
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This easy testing method helps us uncover a multitude 


of electronic ‘‘sins’’ 


QUARE-WAVE TESTING can be called 
J) the “buckshot” approach. One shot cov- 
ers a lot of territory, and can bring down 
a whole flock of fast clues 
In many kinds of testing, a single fre- 
quency or tone is put into the input of an 
amplifier or system and the output wave- 
form is checked for distortion and level. 
But when an amplifier is to be checked over 
a wide band of frequencies, this method 
can be long and tedious. It would save con- 
siderable time and provide a better over- 
all test if a number of the desired fre- 
quencies could be checked simultaneously) 
That’s just what actually happens in 
cases where we 


employ a 





ag 


oo 









Square Waves 
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By HOWARD BURGESS 


square wave as a test signal. A quick look 
at the structure of a squat! 
why this is so 

What Is In the Wave. The oscilloscop: 


pattern in Fig. 1 is an example of a sine 


wave. This is a simple sinusoidal wave- 
form which we will call / The squa 
shown in the broken line is the desire 


shape of a “square wave 

In Fig. 2, we still have Fi but the third 
harmonic F38 (or F1 times 3) has also been 
added. This 
waveform labeled F1+F3, which fills out a 
little more of the square-wave box. By add- 
ing the fifth harmonic, we get the \ 
F1+F38+F5 as shown in Fig. 3 

Using our imagination 


combination provides the 


Wie ( n see wnat 





Even a simple square-wave generator 
used in conjunction with a ‘scope will 
quickly show up defects in an audio tow 

system. Primarily it serves 


as a good indication 
of frequency 
response. 
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A low-capacity probe such as this one is 
needed for square-wave observation. Finished 
probe is shown in top photo, circuit and con 
struction details in the two lower illustrations. 
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The first four figures illustrate the relationship between 
the square wave and its constituent sine waves. Fig. | com- 
pares the sine wave and square wave. In Fig. 2 is a sine 
wave and its third harmonic. In Figure 3 is a sine wave plus 
its third and fifth harmonics, which together begin to fill 
shape of the square wave. Figure 4 shows an 
ideal square wave containing a large number of harmonics. 


is happening to the original waveshape 
With each harmonic added, the shape 
comes closer to that of the dotted line 
square. If the process of adding odd har- 
monics is continued, we finally arrive at a 
fairly acceptable square wave by the time 
about 10 harmonics are thrown in with the 
fundamental. 

Yet, in many cases, 100 or more harmon- 
ics may be needed to produce the desired 
waveshape with the filled-out corners, as 
shown in Fig. 4. Suppose that a 1000-cps 
square wave which includes the 10th odd 
harmonic is used to test an amplifier. The 
amplifier must then be able to respond up 
to 21,000 cps or better to pass the wave- 
shape without distortion 

By using a square wave as a test signal, 
it is not only possible to test the complete 
frequency response of an amplifier, but you 
can also show up troubles such as phase 
shift and instability resulting in oscilla- 
tions and parasitics. 

‘“‘Square Deal’’ Probe. When using a 
square-wave generator and oscilloscope in 
a test setup, keep these items in mind: (1) 
the generator must be properly matched to 
the input of the amplifier; (2) the ampli- 
fier output must be properly loaded; (3) 
the oscilloscope must be connected across 
the output of the amplifier under test in 
such a way that the ‘scope leads them- 
selves do not distort the waveshape of the 
signal. In most cases, simple leads to the 
scope are not adequate and will cause seri- 
ous distortion. A simple probe, easy to 
make, is almost a necessity. 

The circuit for such a probe is shown at 
left, and the photos will give a general 
idea of its construction. The low-capacity 
shielded line to the ‘scope should be less 
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than two feet long and the entire probe 
must be kept well-shielded. The ceramic 
trimmer is adjusted by feeding a known 
square wave from a generator into the tip 
of the probe and tuning for the squarest 
wave possible on the ’scope. Once adjusted, 
this type of test lead is also excellent for 
use on video circuits. The probe, because 
of its method of operation, will normally 
attenuate the input signal somewhat, but 
you can compensate for this. 

™onnections of the 


square-wave 


gener- 





ator and ‘scope are very much like those 
suggested for testing with a sine-wave 
oscillator, but the interpretation of the 
pattern is very different. 

Which End Is Up? When an amplifier is 
driven by a square-wave generator and the 
oscilloscope connected to its output displays 
a pattern like Fig. 4, the amplifier is prob- 
ably passing up to the 25th or higher har- 
monic. However, if the trace more nearly 
resembles Fig. 5, the slope to the right in- 
dicates a loss at the lower frequencies while 
retaining good high-frequency response. 

A slope in the reverse direction, as shown 
in Fig. 6, indicates just the opposite: good 
low-frequency response with a dropping off 
at the highs. Figure 7 is a curve indicating 
that an amplifier is lacking in both low and 
mid-range response 

The curve in Fig. 8 bears little resem- 
blance to a square wave and shows an ex- 
treme case of high-frequency attenuation. 
When using square waves, it can be said in 
a generalized interpretation that the left- 
hand edge of each half-cycle indicates the 
high-frequency conditions existing in the 
tested amplifier while the right-hand edge 
of each half-cycle indicates the low-fre- 





quency conditions. Superimposed 
on the leading (or : 
in Fig. 9 indicates the presence of oscilla- 
tion or “ringing.” 

Complete books have been written about 
square-wave and limited 
ground can be covered in a few hundred 


high-frequency) edge as 


testing, 


‘ r\ 
vely 


words. However, even with the simplest 
kind of square-wave generator, such as the 
one shown, used only f the simple pat- 
terns given here, one can gain much experi- 
ence and knowledgs 0 


7 


9 


Square-wave patterns indicate conditions within the amplifier under test. 
The waveform in Fig. 5 indicates good high-frequency response but poor lows, 
while the waveform in Fig. 6 indicates good low-frequency response but poor highs. 


Figure 7 illustrates a case of poor low- and medium-frequency response 


and 


Fig. 8 indicates serious attenuation of high frequencies. The pattern in Fig. 9 


betrays the presence of high-frequency instability or 
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in the system. 
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Simple wall-mounting switch con- 
trols speakers throughout house. 


HE HI-FI SALESMAN who sold you 

your high-powered amplifier probably 
made a very good point. “Just think,” he 
said, “with this one investment, you're on 
your way towards music in every room of 
your mansion. All you have to do is keep 
adding speakers. This twenty-watter will 
ae and possibly more!” 

“Good,” you thought, “after I 
quirks of all watts and db’s, I’m 
going to scrap all those ‘kitchen model’ 
four-tube midgets, mount a few speakers 
here and there, and pipe the classics 
around as they do in the elegant 
rants.” 

Well, perhaps the time has come. Per- 
haps your ears have become so attuned 
to clean and faithful reproduction that 
you just can’t tolerate inferior radios in 
the bedroom or den. The problems con- 
fronting you at this point are twofold 
First, how do you arrange your switching 
so that you can pipe the music where you 
want it. Second, what sort of speakers 
should you choose for those “secondary” 
outlets? Since the second problem is a bit 
more personal, let’s deal with it first. 

Outdoor Speakers. The first pre- 
requisite for any outdoor speaker installa- 
tion is that it be thoroughly waterproof. 
There is absolutely no way to protect a 
conventional paper-cone speaker from the 
elements and still have it couple sound 
to the air! The only solution, then, is to 
employ a good quality metal or plastic 
“trumpet” with a suitable driver system 
designed for outdoor use. Anyone who has 


60 


learn the 
these 


restau- 











Speaking of 
EXTRA 


SPEAKERS 


By 
LEONARD FELDMAN 





AMPLIFIER 











Fig. 1. A common but incorrect way of using 















two speakers separately or both together. 
AMPLIFIER ~ , i6n 
A (OR 8.1 


(6n) 16n 
(4n)6n 


GNO 


SPKR 
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Fig. 2. This is the correct way to hook up two 
speakers which have different impedances. 


AMPLIFIER 


-"- SPKR 
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Fig. 3. Correct hookup for two | 6-ohm speakers. 
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Fig. 5. Hookup for one 16-ohm and two 8-ohm 
every possible 
tual wiring is shown in the adjoining photo. 





Fig. 6. Two |6-ohm speakers, one 8-ohm speaker. 




















ever seen an outdoor sporting event or 
concert will recall the type we mean 
These systems are generally classified as 
Public Address speakers, but be careful. 
Most p.a. speakers do not have a fre- 
quency response even remotely consistent 
with hi-fi requirements. A_ typical p.a 
speaker we found listed in the catalog has 
a response of only 300 to 10,000 cycles 
Actually, it’s a fine speaker for voice pag- 
ing—not musical reproduction 

Two acceptable units manufactured by 





University Loudspeakers are: Model BLC 
which claims response from 70 to 15,000 
cycles and sells for around $50.00; and a 
much larger version of the same _ job, 
Model WLC, which sells for about three 
times that figure but goes down to 50 
cycles. Electro-Voice’s Model 848 claims 
good response from under 100 cycles to 
about 10,000 cycles, handles 25 watts and 
sells for under $50.00. Jensen's Model 
VH-24 is recommended for music, handles 
25 watts and claims fairly uniform re- 
sponse from 110 cycles to over 6000 cycles; 
it can be purchased for a little more than 
$50.00. 

Do not be alarmed at the seemingly 
conservative claims for bass frequency 
response of all these systems. Outside lis- 
tening simply can’t provide low bass, even 
if the speaker were capable of reproduc- 
ing it, because of the missing room acous- 
tics. There are no walls to bounce the bass 
around. The important things to listen for 
are “clean” reproduction and wide-angle 
coverage, so that you don’t have to sit 
right in front of the speaker to get most 
of the music 

Kitchen Units. A lot depends here on 
just how far you want to go and how 
much room you have. Actually, a kitchen 
is seldom, as large as a living room, and 
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Flexible 


16-ohm speakers for single or simultaneous use. 


Fig. 7. 


switching arrangement for three 


is hardly a perfect acoustic chamber with 
its hard floor and walls, ceramic surfaces, 
etc. Furthermore, to our way of thinking, 
you're not going to do much serious lis- 
tening in the kitchen, but will probably 
use your speaker for pleasant background 
music only. 
For these 


reasons, it would probably 


pay to go easy here and settle for an 8” 
or 10” speaker in an attractive wall baffle. 
Virtually all speaker manufacturers have 
models in this category. Of course, even 
in these surroundings, you are still better 
off mounting the speaker itself right into 
infinite 


the wall, which affords a 
baffle and much-im- 
proved frequency 


true 


ce 

response. . 

The All-Impor- 3% 

tant Den. If you §& 

have a den, and if ” 
you equip it with 


hi-fi, you’ll find that 
you’re spending a lot 
more time there than 
you did previously. 
Usually, a den is fur- 
nished in somewhat 
the “soft” manner of 
a living room, and so 
compares favorably 
acoustically with the 
more formal room 
Lots of enthusiasts 
we know find it dif- 
ficult to decide 
whether to put the 
“primary” or ‘“‘show”’ 
speaker in the living 
room or den. 


circuit in Fig. 5). All 
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If your den happens to be in the base- 
ment, you will generally find plenty of 
wall surface separating the den from the 
utility room or garage, and such wall sur- 
faces are, again, ideal for speaker mount- 
ing. If the room is of generous proportions, 
a 12” or 15” woofer is recommended. How- 
ever, if you must resort to the added ex- 
pense of a furniture enclosure, be certain 
to hear the speaker in the particular en- 
closure before you make up your mind. 
This is an excellent rule to follow in choos- 
ing any speaker system and enclosure. 

The Bedroom. Here, too, the require- 
ment is mostly for background music 
rather than extended serious listening. 
Ideally suited to these requirements are 
the small, bookcase-type enclosure-speaker 
combinations which have become so popu- 
lar. The Heath SS-1, the University “Com- 
panionette,” the R-J S8U, the “Hartsdale,” 
and many more of similar size, have found 
homes in headboards and night tables. 

Incidentally, you can avoid jumping out 
of bed on wintry nights to turn off the 
hi-fi set by investing in one of the many 
types of appliance-timers available. They'll 
do the job at a preset time and spare you 
a set of frozen toes. 

Speaker Volume Controls. Chance: 
are you will end up with loudspeakers 
having different degrees of efficiency. That 
is, speaker A may sound quite Icud with 
the volume control of your amplifier 
turned up halfway, while speaker B may 
be just above a whisper. There’s nothing 
wrong with either of them—it’s just a 
question of how they were designed. Then, 

(Continued on page 118) 


SENSE OF 
ROTATION 
WHEN VIEWED 
FROM REAR 





Fig. 8. Wiring layout for two 8-ohm speakers and one |6-ohm speaker (see 
decks shown are viewed from the 
marked “rotor” in the diagram may be placed differently on various manu- 
facturers' switches. The Mallory switch which is described in the text has 
the rotor positioned on the reverse side of each deck. It may be necessary 
to reposition the wiring if the switch differs too radically from the diagram. 


The lug 


rear. 
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O YOU have to strain 

to hear that short- 
wave broadcast? Do you 
fret and fume 
London fades, or Paris 
just never shows up? 
Calm down. The answer 
to your problem will 
cost you peanuts ($5 or 
less) and just a couple 


because 


of hours of your time. 
It’s called a Receiver 
Antenna Coupler, Low 


Cost, Mark I 

The device is the miss- 
ing link between anten- 
na and receiver. It will 
not only couple them to- 


gether at the desired 
frequency, but it will 
automatically ‘‘uncou- 


ple’ many types of in- 
terfering signals. It will 
be found particularly ef- 
fective ahead of receiv- 
ers which do not have a 
preselector stage ahead 
of the mixer tube, typi- 


cal of many low-cost 
short-wave receivers 

Technically, it is a pi- eceiver. 
section filter. There is 


no complicated switch- 


ing involved from serie 
resonance to parall 
resonance, and it is sim- 
plicity itself to con- 
struct. Total will 
depend on how many 
parts you can salvage 
from your junk box 
Note that if your an- 
tenna, transmission line 
and receiver impedances 
are already closely 
matched, no antenna 
coupler will greatly in- 
crease the signal. But 
for the system which 
uses tuned feeders or an 
end-fed antenna, or a 
random-length antenna, 
give surprising results. 
Switching Operation. The values 
shown will provide good matching over a 
wide range of impedances from about 2 
me. to 30 mc. Taps on the coil enable you 
to peak on the 80-, 40-, 20- and 10-meter 
amateur bands by rotating switch S1 
through its five positions. Position 1 is a 
bypass position which automatically re- 
moves the antenna coupler from the cir- 
cuit and shorts the input to the output 
terminals. Position 2 is for the 80-meter 
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cost 


this coupler will 








Soup Up Your DX 


The coupler is shown 
here hooked up to a 


Simple to 
construct, it will cost 
you $5 or less, ac- 
cording to what you 
have in your junk box. 


With an Antenna Tuner 


Cost is small, but results will amaze you 


eeeeeeeeeee@ By JOSEPH W. DOHERTY, K2S00 


band; 3 is for 40 meters; 4 for 20 meters, 
and 5 is for 10 meters. 

Frequencies which lie between these 
amateur bands can easily be tuned with 
capacitors Ci and C2. Generally, as the 
frequency increases, the tuning becomes 


more critical; and on the 20- and 10-meter 
positions, care must be taken not to tune 
the coupler to the image frequency 

The tap switch is of phenolic material 
and the terminal block is of molded Bake- 
lite. They could be replaced with ceramic 
types, if 


desired. Miniductor coil #3015 
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Top of unit shows placement 
of capacitors. Follow the sche- 
matic at right for proper wiring. 


was chosen because it is easily tapped, 
due to the spacing between the windings, 
and because of its rigidity, which con- 
tributes to the ruggedness of the unit 

Note that the windings adjacent to 
the windings on which the taps are made 
are slightly depressed, making it easier 
to solder the connection. You can make 
these depressions with a screwdriver, but 
be careful not to let the tool slip, or the 
coil may be damaged. It is recommended 
that the windings be depressed before 
mounting the coil. Because of the rigidity 
of the coil, no separate mounting is 
needed. It is connected directly to the 
stator terminals of capacitors Cl and C2 
as shown above. 

Tap the coil as follows: for 80 meters, 
the full 48 turns; for 40 meters, 24 turns; 
for 20 meters, 12 turns; 10 meters, 3 











turns. Follow the switch wiring exactly 
as shown in the schematic diagram. 

Now To The Chassis. The chassis may 
be of any type. The one illustrated was a 
can which contained a small reel of 16-mm. 
film; its shape and dimensions made it 
ideal for a lightweight chassis. (Even a 
coffee can may be used, if necessary.) 
Looking at the top of the chassis from the 
rear (photo at left), the input capacitor, 
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C1—360-yyfd. variable capacitor 

C2—140-yyfd. variable capacitor 

L1—B&W Miniductor #3015 (3”x 1" x 48 turns, 
tapped at 24 turns, 12 and 3 turns 

S1—2-pole, 5-position shorting switch 
(Centralab #1404 


HOW IT WORKS 


4 maximum transfer of energy is made between a! 
tenna and receiver at any given frequency if the 
pedances of antenna and receiver are matched Th 

upler acts as a transformer and provides matching 

ver a wide range of impedance uch as is the case 


hen using one antenna for all-band coverage. It 


noted that at some frequencies the coupler will | 
vide no apparent Improvement these are freq 
it which the antenna impedance comes close t 


ng the receiver's input impedance 
Another——perhaps more important—advantage of t 
' ' ' 


coupler is in the additional selectivity gained, resultin 


in greater image and oscillator harmonics suppression 


Since the 1 Stage is omitted in most inexpensive 
receivers, this leaves the path open for undesirable 
signals. Greater selectivity would cut down the inter 
erence. The coupler acts as an additional! tuned cir 

ahead of the mixer grid, thus increasing the selectivity 


1 the rece er 


SRS EEE ERE HEHEHE EEE HEHE EEE EEE 


C1, is at the right, and C2, the output ca- 
pacitor, is at the left. 

One note of caution: If the receiver is 
of the a.c./d.c. type, do not—repeat—do 
not connect the coupler chassis to the 
receiver chassis. Both your receiver and 
antenna coupler chassis would then be 
connected to one side of the a.c. line. In 
the case of a two-wire feeder, one side 
of the feeder and, therefore, one side of 
the antenna might be “hot” te your roof 
gutters or vent pipe. This could result 
either in a blown fuse or a severe jolt 
depending on how lucky you were. —30 


Front panel (left) should have 
indications showing bands and 
identification of capacitors. 
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pony to the average hi-finatic and _ build one tailored to his rig at very low 
X 


he’ll rattle off facts and figures about’ cost. In addition, it will allow him to add 
his amplifier and tuner, the unparalleled two controls frequently lacking in com- 
performance of his turntable, and the mercial products—‘‘brilliance’ and “pres- 
beautiful bass from his enclosure. He ence” controls 
knows so much, it seems, that he’s truly Traffic Cop. Basically, the crossover 
an expert. But if you want to be sure, frequency-dividing network, directs the 
give him the acid test. highs into the tweeter and the lows into 
“What,” you should ask him, “about the woofer, where they can do _ the 
your crossover ?”’ proper jobs. Otherwise, you'll get serious 


Chances are, if he’s Mr. Average, he'll distortions as the frequencies ram int 
respond with a blank look, and quickly each other and clash. In a three-speake! 
change the subject to that new book he’s’ system, an additional filter sends the prop- 
reading er frequencies to the mid-range speak: 

While many aficionados have a good Normally, this is what you have int 
talking knowledge of high fidelity, they little black box 


lack almost completely an understanding The more elaborate kinds of crossover! 
of how a crossover functions. This article however, have added controls for “brilli- 
may help the average hi-fi'er to under- ance” and sometimes “presence,” two 


stand it better, and give him a chance to rather vague terms which actually refer 





Addition of two controls which are frequently overlooked in 
making crossovers will contribute fo your listening pleasure 
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Pictorial shows proper hookup of the crossover. 
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Schematic shows crossover with brilliance control. 
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Graph above gives number of "'turns'’ (see text). 





HI-PASS CAPACITORS 


to emphasis on the upper frequency range 
(brilliance) and on the middle range (pres- 
ence). If you accentuate the middle highs 
(say about 2000-4000 cps), you get the 
effect of bringing certain individual in- 
struments right into the room with you; 
if you turn them down, the instruments 
recede into the background. Presence, 
therefore, adds an illusion of realism; it 
makes you feel as if you're listening to a 
“live” orchestra. The brilliance control 
determines the highs which add sparkle 
and shimmer. 

Tackling the Job. Building the cross- 
over is simple—just follow the schematics 
and pictorial. Costs are low: for about $3 
or so, you can build a two-speaker net- 
work; for another $2.50, you can add a 
mid-range section. 

The most difficult part is winding the 
coils, which are used to choke out the 
higher frequencies and pass the lows to 
the woofer and mid-range speaker. (Just 
the reverse is true in using the capacitors 

they pass the higher frequencies to the 
tweeter.) 

Use a cardboard bobbin from a roll of 
ribbon, or make one from a piece of dowel 
or broomstick. It should have a diameter 
of 1” and a length of about 1%”. The bob- 
bin will have ready-made _ supporting 
flanges; but if you make your own of 
wood, use Masonite or some such non- 

(Continued on page 102) 





CROSSOVER REQUIRED CAPACITANCE AND INDUCTANCE 
FREQUENCY 
(cps) 16 ohms 8 ohms 4 ohms 
Table at right gives Cc L Cc L Cc L 
proper capacitance 500 20 25 42 1.2 80 0.7 
and inductance val- 
eg x ste parse 1000 10 1.8 22 0.9 4 0.45 
Number of turns are 2000 5 1.3 10 0.65 20 | 0.3 
determined from L 3000 3.5 0.8 75 0.4 16 | 02 
by using the graph. 
4000 2.8 0.65 5.5 0.3 12 0.14 
5000 2.2 0.5 4.4 0.25 9 0.12 
C is in microtfarads; L is in millihenries. 
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THEN YOU SETTLE BACK in your 
4 car for a comfortable drive accom- 
panied by some sweet music, does your 
radio give out with squawks, squeals, 
rattles, howls or chatter? If so, friend, 
don't fret. A few hours of careful noise 
suppression will work wonders on that set 
and on your nerves 

Most car radios are well engineered and, 
when properly installed, give no trouble. 
Occasionally, however, excessive interfer- 
ence is encountered, usually in older cars 
or in cars where the radio was an after- 
thought and never installed properly. 

Types of Interference. Noise troubles 
generally fall into four categories: chassis 
or ignition circuit pickup; antenna pickup; 
generator whine; wheel static. 

To eliminate this interference, various 
suppressors, capacitors and static arresters 
have been strategically installed in cars. 
For example, to prevent excessive ignition 
circuit interference, a suppressor has been 
installed in—or built into—the distributor 
high-tension wire. 

To reduce generator whine, a 
is mounted on the generator frame (one 
side of the circuit), and the center lead 
is connected to the armature terminal. A 
capacitor is occasionally used on the dash 
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capacitor 


AUTO RADIO 


By HERB CARRIER 


Here’s a step-by-step method 
to put back the pleasure 


in listening while you drive 


panel ammeter, connected to the same 
accessory terminal to which the rad 
battery supply lead is connected. Anothe1 


capacitor is used on the voltage regulator 
mounted on one of the 
with the lead connected to the regulator 
armature terminal (Note 
itors are generally about 0.5 afd 


regulator sci 


these capac- 


200 volt 


with metal case negative, pigtail cente1 
lead ending in spade lug.) 

Adequate common ground connections 
are usually installed during the manufac- 


ture of the auto 
head ground 
strap and hood ground strap 

Locate the Noise. If a 
shows that all the basic 
pacitors, static 


They include a cylinder 


strap, transmission grou! 


quick check 
S ippressors, ca- 


arresters, and ground 
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excessive 
you'll 


straps are installed, yet 


interference is present have t 


do some trouble-shooting in a step-by-step 


manner. 
Most modern receivers are equippe 
with automatic volume control (a.v.c.) 


This increases the sensitivity of the 


ceiver when weak signals or no signals are 


being received, and 
strong signals are 
maximum sensitivity is 
ducting interference 
tune the station selector between stations 
turn the volume control on full. 


received 
needed in 


tests So, 


Chassis’ Pickup. To test for chassis 


pickup, have a friend pull the 


To prevent excessive igni- 
tion circuit interference, 
many cars have a built-in 
suppressor in high-tension 
lead from the coil to the dis- 
tributor. You can see this at 
the arrow in photo at right. 


motion. If interference continues, it is 
indication of chassis pickup 

To correct this condition, check for poo 
ground between receiver and instrument 
panel. Tighten all mounting bolts securely 
Then check the ammeter capacitor and its 
connections 
defective. 

Bonding 
quired to eliminate chassis pickup 
treme cases, it 
all pipes, and rods which 
through the fire wall cowl. When bonding 
use flexible copper braid. Solder one end 
of the braid to ground (dash panel, or fire 
wall cowl), and the other end to the pipes 
rods, etc. Keep bonding material as short 
as possible. 

Antenna Pickup. [/, 
above check, interference 
greatly reduced, it is an indication of an- 
tenna pickup. 

To correct 


the engine is running and the car is 


replace this capacitor if it is 


(grounding) is sometimes re- 
In ex- 
may be necessary to bond 
cables 


pass 


when making the 


stops, ol S 


this, be sure the cylinder- 
head ground strap connections are clea 
and tight. Paint sometimes insulates tl 
ground strap. And be the strap actu- 
ally has a metal-to-metal connection. A 
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Sure 


radio 


decreases it when 
Therefore 
con- 


when you 


antenna 
lead-in connection from the receiver while 





inspect the antenna lead-in shield ground. 
Paint, again, can cause trouble 
make certain that the connections a1 
clean and bright. 

After making the above 
close the hood to prevent 
radiation 


here, sé 


corrections, 
ignition system 
Plug the antenna lead-in termi- 
nal securely into its socket in the receiver. 
Then repeat the test. 

Generator Interference. To test fo: 
generator interference, accelerate the en- 
gine and turn off the ignition switch. If 
whine is heard, which 
engine stops, the generator is causing in- 
terference. 


i 
decreases as the 
(Note: in some cars, the radio 
goes off when the ignition is off; connect 
fused power lead from the radio to the 





other ignition terminal for test purposes 
To correct for such interference, clean 


and tighten all generator 


capacitor 


and generator- 
Also clean and 
tighten all voltage regulator and regulator- 
capacitor connections 


} + 


ith capacitors if 


connections 


Replace either or 
they are defective If 
noise have mechanic 
and undercut the generator! 

Wheel Static. Wheel static shows up 


most on a dry sunshiny day while traveling 


persists youl clean 


commutator. 


on an asphalt or concrete highway. It's 
seldom heard in damp weather, or when 
traveling on dirt or gravel roads. And, 


usually, wheel static (a continuous roar) 


increases as car speed increases 

To pinpoint wheel static further, accel- 
erate to highway speed, and turn off the 
ignition note Depress the 
clutch pedal, or shift an automatic trans- 
mission into neutral. A continuous roa! 
indicates wheel static. If static fades when 


(see above) 


the brakes are applied, the front wheels 
If the 
as power is intermittently applied, the reat 


wheels are at fault 


are causing the static noise fades 


In either case, thi 
rected by proper 


trouble can be cor- 


installation of static col- 
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lectors in the wheels. These collectors are 
usually small flat springs which conduct 
the static charge to the axles or the 
spindles. Occasionally, a special powder is 
blown into the inner tube along with the 
compressed air as a further aid in elim- 
inating wheel static. 

Normally, static collectors are installed 
on the front wheels only. However, in 
some cases where extremely sensitive re- 
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To reduce generator whine, 
@ capacitor is mounted on the 
generator frame, with the 
center lead connected to the 
armature terminal, Note 


hookup in photo at left, 


Good ground connections 
must be provided, and they 
are installed at the time of 
manufacture. They should be 
secure end clean, as in photo 
© at left, or they will lead to 
trouble in the way of noise. 


Wheel static may be elim- 
inated by edding small flat 
spring static collectors to the 
hubs of the wheels—normally 
only in the front, but in some~ 
cases to the rear ones, too. 


ceivers are used, it is necessary to install 
arresters on all four wheels 

Microphonic or Loose Tubes. If none 
of the above checks and corrections dis- 
close or eliminate excessive interference, 
check all wires and connections. Tap each 
of the receiver’s tubes with the end of a 
wooden-handled screwdriver If a tube 
howls or chatters, or shows signs of being 

(Continued on page 110) 
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D.C. for Your Shaver 


Since it is a fact that most ¢ 


shavers work better on direct curren 


Wellsco Electronic Products of Van N 


Calif., has introduced an electric sha\ 


wall outlet (below) designed to rep! 


the regular convenience outlet in the bat! 


room. It uses a selenium rectifier in 
fused circuit in case any other 
is accidentally 
The price is $7.50 for the 
assembly 


inserted into the sock 


comp! 





Py ee 


Talent Scholarships 
Foundat 





Westinghouse Educational 
has increased to $34,250—more than tri 
the amount formerly 
value of 10) 
awards for which high-school seniors n 


science scholarships 


compete in the coming school year. 7 


is the organization’s 17th annual nation 


wide Science Talent Search. 
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granted—the total 


place. Almost completely transistorized 
the LARC is said to be able to do one 

) man’s mathematical work of a lifetime 
ple only two minutes. It is actually two com- 
puters in one: the first does the arith- 
and metic, the other controls the flow of data 


Two-Way Bus Radio 


Ralph Kramden, the bus driver, is going 
modern up Rochester way The trans- 
portation company there is testing a two- 
way radio system (left) which is ex- 
pected to take out a lot of the headaches 
involved in jockeying the lumbering vehi- 
cles. If the test is successful, Stromberg- 
Carlson will equip the fleet of 300 buses 
with this equipment. When the dispatche1 
wants to call a specific driver, he broad- 
casts a call which will be heard over a 
tiny loudspeaker at the driver's ear in all 
When the one who's called an- 
switches over t 


buses 
swers, the dispatcher 
communication with him only, cutting ou 


+ 


the other buses. The driver responds using 





a regular telephone-type handset. Drivers 
will be able to report immediately any 
traffic delays, 
ger loads, accidents, or other things affec 
ing the bus service 


breakdowns, heavy passen- 


+ 


ree 





a 





Computer Goes Boatin 


The Navy has put in an order for a 
UNIVAC-LARC, a three-and-a-half-million 
dollar computer designed to take the labo 
out of problems connected with nuclear 
reactors on ships. It will be installed at 
the Bureau of Ships’ Model Basin (above 


where testing of new ship designs takes 


lay fed to the first. The Navy also plans to 
his use the LARC in other fields, such as ship 
- huil design 


radar propagation and logistics plannin 
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hydrodynamics, sonar and 


I3 

















rewiring, 
lannered 

into the 

manding “master’s voice’ of your house- 
hold. What was once a quiet little stick-in- 
the-corner can become the transmitter of 
demands—summoning Dad from his work- 
shop, the childre ym their TV, o1 
from his bone. In addition, it 
and question the 
Mom having to stir a step 
This Jekyll-to-Hyde per- 


you 


shen A BI’ 
Can cnans 


bedroom \< 


com- 


even 


- 
tover Wil 


answer the door 
man, all without 
from her 


sales- 


kitchen 
sonality change can be simply accomplished 
by the technique described 

A dual-] unit is not an original 


idea in itself as several intercom 


below 
irpose 
models of 
How- 
feed 
the signal into the radio’s first audio stage 
This works well enough for the high output 
of a crystal pickup of a record player, but 
it’s woefully weak for amplifying the 


1957 


this type are commercially available 


ever, the commercial models usually 


out- 
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By R. L. WINKLEPLECK 


it of a PM spi 
S especiall' 
where 
sation 
tance m 
What's 
This can 
switching 
becomes a 
ad ot a O- 
a portion ol 
with the compa 
necessary to make 
Assembly. F 
6-polk 
turn to 
selected. It not only 
from 


local 


Snows 


3-positior 
one side 
makes the conversion 
radio to intercom, but switches the 


and remote speak rs back and forth 
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(SEE TEXT) 


20K-40K 














PARTS LIST 
C1l—0.1-ufd. tubular capacitor 
R1—3.5-megohm potentiometer 
R2—20,000 to 40,000-ohm, watt resistor 
text 
S1—6-pole, 3-pos. non-shorting switch 
return to one side (Centralab 1449 
T1l—Intercom input transformer, speaker voice 
coil to high-impedance input (Standard Trans 
former Corp. A-4744 











eeeeseeeeseeeeeseeeeeeeeneeeeeeeeeees 
HOW IT WORKS 

The signal trom the remote speaker, wl 

" unit like the n tl 

into an intercom input trans! 


be a 4” or 5 


passes through a resistor 
match the input impedan 


c 
which has been changed into a | 


Emerging at the plate of the tu 
fied signal passes through a capacitor t 
d.c., and proceeds through the radio's 
first audio and output stages, and thence 
speaker. 

The switch, in its first position, restores the 
nal radio circuit. Positions d 3 change the 
into a three-stage amplifer wit! 

“listen”’ and 3 for “‘talk.”’ 

Gang A isolates the front end and feed 
com input to the control grid of the 
B breaks the voltage supply to the 
through load resistor R2 and interacti 
is feeds this voltage lirectly t the 
tube. Gang C also isolates the radio’ 
and feeds the signal, through 
removes the d.c., to the grid 

Gangs D and E merely 
speakers from the front t 
in the customary inter« 


to isolate the remote speaker 
e the unit is being used as a rad 
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The partial schematic above is of a common 
type of a.c./d.c. home receiver. The lettered ter- 
minals on switch shown beneath it should be con- 
nected to similarly lettered points in receiver. 


for intercommunication. This switch occu- 
pies very little space and it should be pos- 
sible to find room for it, the input trans- 
former and the intercom volume control (if 
one is used) in the radio’s present cabinet 
You may, however, wish to design a special 
cabinet both reflecting the new character 
of your _ntercom-radio and providing plenty 
of space for the added components. 

The conversion illustrated was made to 
an old chassis which had been resurrected 
from the junk box. It has the conventional 
a.c./d.c. circuit with a 12SK7 if. tube, a 
12SQ7 detector/amplifier and a 50L6 power 
output tube. As can be seen, the function 
switch and new volume control are mount- 
ed on a piece of scrap aluminum which is 
bolted to the speaker frame. This results 
in a symmetrical arrangement of the con- 
trols and is quite attractive in the specially 
made cabinet. 

One disadvantage of a switch with 24 
contacts is the maze of wires serving it. 
However, by mounting the input trans- 
former on the switch with an aluminum 
strap, we find that we can complete 90% 
of the wiring in the open before the switch 
assembly is installed. This pre-wiring may 
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look pretty complicated, but the 
worst 1S over when you have 
finished it. At this point, it’s 
only necessary to attach ten 
color-coded leads to the set and 
two to the binding posts for the 


leads, and th 


remote speake! 
iob 1S done 

The radio’s volume control is 
deactivated by this conversion; 
the separate intercom volume 
control is show th he- 
matic. 

Precautions. Adjustment of 
the intercom gain is made by 
ising exactly the correct plate 
load resistance (R2) for the 
preamp/i.f. tube Because 
the circuit employed, the 
manual cannot show the exact 
load Val > nee » It IS nec- 

connect a potentiom- 

lea .uJv 000 ohms in 
temporarily Ad- 
1uM gain with 


listortion is achieved 


the | 
ter and then replace it with 


it with an ohm- 
a resistor of the nearest value 

This is rather tricky con 
version in me respects. Wi 
ing the switch is tedious and 
can be downright confusing 
The leads must be color-coded 
or you ll become hopelessly lost 

If the set's output trans 
former is mounted directly on 
the speaker frame, it would be 
well to move it. On the ‘talk’ 
position, there might » some 
feedback between it and th 
speaker voice coil if they're too 
close togethe Not all sets 
have one side of the speaker 
voice coil grounded, and this 
must be done 

The switch should be mounted 
as far as possible from the con- 
verter tube (which may be a 
12SA7, 6SA7, or 12BA7) to re- 
duce noise pickup. Leads from 
the switch to various parts of 
the set should be as short as 
possible. A few holes through 
the chassis may sometimes offer 
the shortest route 

Each conversion presents its 
own special problems. Becaus« 
of common tie points, some care 
and thought must be exercised 
in selecting the right place to 
break the circuit. Sometimes 
leads will have to be relocated 


(Continued o page 124) 
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Front and back views of the radio-intercom show how the 
rotary switch may be added to an existing chassis. Switch and 
intercom volume contro! are mounted on a piece of scrap alumi- 
num which is bolted to the speaker frame. The assembly will prob 
ably fit into your present cabinet, or you can design a new one 


In the close-up view be 


former is mounted on the swifch with an aluminum strap 


ow you see how tne 


of the wiring can be done before the switch assembly 























oo. is rapidly becoming the “key 
word” in transistor design. Does that 
sentence sound familiar? It should, for it 
was the opening sentence of our August 
column. And power transistors have con- 
tinued to make news! 

Sylvania has announced a new low-cost 
power transistor for experimenters, gadg- 
eteers and hams—the 2N307. Netting 
“across the counter” for only a buck-fifty 
(that’s right . only $1.50), this unit is 
rated to deliver 2 watts in single-ended 
Class A operation, with a pair delivering 8 
watts in Class B push-pull. 

But “top honors” as the lowest-priced 
power transistor still goes to the first of 
the low-cost power transistors—-CBS-Hy- 
tron’s popular 2N255. This transistor, fea- 
tured in several POP’tronics articles in the 
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Transistor Topics 


By LOU GARNER 


temperature of 25°C, 35 watts at 100°C. A 
single 2N451 in a Class A circuit is capable 
of 25 watts output at temperatures up to 
30°C, while a pair in Class B will deliver 
50 watts, even at temperatures up to 
100°C!!! With a frequency cutoff of 400 
ke., the 2N451 can be used in common- 
emitter amplifier circuits at frequencies up 
to 500 ke. . . . or as an oscillator at even 
higher frequencies. 

Readers’ Circuits. Although simple re- 
ceivers continue to be the most popular 
projects with experimenters and home- 
builders, it is difficult to determine the sec- 
ond most popular project. On the basis of 
the letters and postcards received, I would 
guess that transistorized test equipment 
projects would be strong contenders for 
“place” position. This month we are fea- 


Fig. 1. Ronald Ives’ “in- 
stant-starting' audio tone 
generator. Dotted lines 
represent optional parts. 








4 
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[ OUTPUT } 


Fig. 2. Waveform of the 
tone generator across a 
resistive load. This may 
be changed to a sine wave 
by adding capacitor C5. 
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past (see the June and October issues), 
now nets for only $1.35 (formerly $2.95). 
The higher voltage version, the 2N256, now 
nets for $1.50 (formerly $3.25). 

From a military-industrial viewpoint, G.E. 
has the “hottest” power transistor of all. 
The 2N451 n-p-n silicon transistor, manu- 
factured with the vapor diffusion technique 
developed at G.E.’s Advanced Semiconduc- 
tor Laboratory in Syracuse, N. Y., has a 
collector dissipation rating of 85 waits at a 
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This tiny six-transistor receiver was put together by reader John Jensen of Blair, Nebraska. 





Note the compact wiring in the interior view at left. The photo at right shows that the finished 
receiver in its case is not much larger than a pack of cigarettes. See page 125 for details. 


turing one of each: a useful piece of test 
gear submitted by Ronald L. Ives of 251 
Lincoln Ave., Palo Alto, Calif., and a tran- 
sistorized short-wave receiver, developed by 
John L. Janning (W8QCN), of 1332 Central 
Park Ave., Dayton 9, Ohio. 

Audio Tone Generator. A typical audio 
signal generator may require from 20 to 
50 watts line power to deliver an audio sig- 
nal of up to a few milliwatts, and may need 
a half-minute to five or ten minutes to 
reach a stable operating temperature. Ron- 
ald Ives set out to design a 1000-cycle audio 
tone generator which would: (a) require 
relatively little power and thus be econom- 
ical to operate on batteries; (b) be “instant 
starting’; (c) be easy to build and to use; 
and (d) not “make like a cookstove” on the 
bench. 

referring to the schematic diagram (Fig. 
1), wesee that his tone generator consists of 
a modified LC multivibrator,'TR1-TR3, fol- 
lowed by a transformer-coupled push-pull 
buffer amplifier, TR2-TR4. Power is sup- 
plied by a single six-volt battery, Bi, with 
on-off switch S/. 

In operation, transformer Tl acts both 
as the inductive collector loads of the mul- 
tivibrator (by virtue of its center-tapped 
primary winding), and as impedance match- 
er for the multivibrator’s output to the 
buffer amplifier’s input. Cross-feed cou- 
pling capacitors C2 and C3 provide the 


feedback necessary to start and sustain os- 
cillation. Base bias for the first stage is 
provided by resistors R1, R2 and R3, R4, 
bypassed by C1. The common-emitter con- 
figuration is used. 

The push-pull output stage is conven- 
tional. Output transformer T2 matches the 
buffer amplifier stage to the load; like the 
first stage, the buffer is a common-emitter 
amplifier. Neither layout nor lead dress is 
critical and you have considerable freedom 
of choice in assembly. 

Oscillator transformer Ti is a 500-ohm 
CT to 500-ohm CT unit. Either the Argonne 
AR-62 or Thordarson TR-1 is suitable. Out- 
put transformer T2 is rated at 500 ohms 
CT to 1500 ohms; Ronald suggests the use 
of a Thordarson TR-4 here. Power may be 
supplied by a single 6-volt battery, such as 
a Burgess Type Z4 or F4P1, or by four 
flashlight or penlite cells connected in 
series, 

Operating frequency should fall between 
800 and 1400 cycles. The final value (1000 
cycles) is obtained by adjusting R4. If you 
wish to change the basic frequency to an- 
other range, you can do this by using other 
values for C2 and C3. Bias resistor R5, in 
the output stage, serves as a fine control 
over output amplitude; for most applica- 
tions, where a fixed level signal is desired, 
this control may be left fixed in position. 

(Continued on page 124) 
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Fig. 3. John Janning's 
transistorized short-wave 
receiver. With this basic 
circuit, John has received 
DX up te 4000 miles. 
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AST MONTH we told you about the 


origin, purpose, and aims of Radio Free 
Europe, in addition to various facts about 
the programming. This month we’ll discuss 
RFE’s monitoring stations, relay points, 
studios, transmitters, and antennas. 

The Schleissheim monitoring station in 
Germany has often been called the “ears” 
of RFE, and it is from here that the pro- 
grams are produced. Stations behind the 
Iron Curtain are monitored, as are the sat- 
ellite stations, while the American sta- 
tions provide up-to-the-minute news. The 
Schleissheim monitors use 50 communica- 
tions receivers for general listening and 
triple-diversity receivers for picking up 
programs from Press Wireless in New York 
City. Teletype and telephone also play im- 
portant parts in the functioning of the 
Schleissheim station. Antenna-wise, there 








Short-Wave Report 


By HANK BENNETT 


are a number of rhombics (including re- 
versible and inverted types), long-wave, 
open-V, Yagi, and Beverage antennas, and 
a cross-loop and goniometer arrangement. 

Some 200 miles northwest of Munich and 
50 miles south of Frankfurt, we find an 
abandoned airstrip that is now the home of 
the Biblis transmitting center. The trans- 
mitters include four 10-kw. units, one 20- 
kw. unit, and thrée 50-kw. units. Commer- 
cial power is brought in at 20,000 volts and 
reduced to 380 and 460 volts for operation 
of the transmitters and other equipment. 
In all, a total of 750 kw. is required at 
Biblis. Rhombic and curtain antennas are 
used here; the curtains consist of one, two, 
or four elements, each with a tuned para- 
sitic reflector. 

In Holzkirchen, Germany, is a relay sta- 

(Continued on page 134) 


Technicians check radio equipment in 
maintenance laboratory at Munich. The 
machine in the foreground is an Ampex 
tape recorder. RFE uses three Ampex 
machines in each of its 24 studios. 


This giant tower is one of the four 
antennas of the powerful RFE short-wave 
transmitter at Holzkirchen, Germany. 


POPULAR ELECTRONICS 











TRANSISTORIZED 


oe 


RRA AOI 
CROCS ELL OAL ARE 





SHORT-WAVE “TWO-LUNGER” 


Introducing RCA’s new 2N247 in @ two-tr i 


for the 10-meter band 


ACK in the good old days of ham radio, 

one-tube radio receivers were affection- 
ately referred to as “one-lungers.” Al- 
though this phase in the development of 
amateur radio will never return as such, 
we are now at a similar point in time with 
respect to the development of transistors. 
So it seemed quite apropos that this high- 
frequency transistorized receiver be tagged 
a “‘two-lunger.” 

Some of you may recollect the year 1932 
when the first screen grid tube—the revo- 
lutionary 24A tetrode—was announced. 
The tetrode transistor is just as spectac- 
ular today as the first screen grid tubes 
were in those bygone days. 

The “‘Ten-Meter Two-Lunger” utilizes an 
amazing semiconductor, the RCA 2N247 
drift transistor. All of the 2N247’s that 
I tried worked well beyond 50 mc. By re- 
placing Li (as will be described later), it 
is usually possible to receive signals as 
high as 40 or 45 me. However, if your 
2N247 doesn’t “cut the mustard” near 
40 me., don’t sue the company. Anything 
above 30 mc. is par for the course. 

Putting It Together. Chassis layout is 
straightforward and the circuits are not 
critical. The chassis in the model was con- 
structed from a sheet of 6” x 5%” 18-gauge 
aluminum. This size is neatly accommo- 
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By DON. ALD | : 


dated by an LMB box, UC-972. The midget 
15-volt battery (B3) located on top of the 
chassis supplies power to the 2N44 audio 
amplifier stage. 

Components are arranged so that there 
is only one terminal strip, located between 
the 2N247 and the battery holders. The 
primary and secondary leads of transformer 
T1, the disc capacitors C2 and C5, and one 
end of Li, RFC1 and Cé6 are all secured to 
this terminal strip. Note from the bottom 
view of the receiver that T/ is held in place 
with an aluminum ‘bracket and a single 
screw. 

One word of caution regarding earphone 
jack J3—be sure to use the insulating 
shoulder washers that are supplied with 
the jack and check to see that there are no 
burrs around the mounting hole that could 
short through to the jack frame. 

In the photograph of the top of the chas- 
sis, you will see another aluminum bracket, 
fabricated to secure B3. This photo also 
shows the “gimmick” capacitor (C1) used 
to control antenna coupling. A 2” piece of 
busbar wire (stiff and tin-plated) was sol- 
dered to the left terminal of the capacitor 
and bent parallel to the chassis. Around 
this were wound approximately 13 turns of 
insulated wire, and the free end was sol- 
dered to the antenna binding post. The 
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. HOW IT WORKS - 


@ The ‘‘Ten-Meter Two-Lunger’” uses two transistors @ 
@io form a complete 10-meter receiver A single p-n-p ©@ 
@RCA drift transistor, Type 2N247, functions as a® 
@tunable superregenerative detector and the 
® base Incoming r.f. signals 
same time 


common ® 
configuration is employed 
®@ are applied to the collector and at the 


@ coupled to the emitter through internal transistor ca- 


@ Pacity and capacitor ¢ /. The signal is amplified in 
e@ the transistor and again appears in the collector gir-@ 
e cuit, this time highly amplified. With the 2N247 func- @ 


@ tioning in this manner, a feedback loop is created and @ 
@ oscillation takes place - 
@ In addition to the oscillation at the incoming signal © 


at approximately @ 
This @ 


® frequency, another oscillation occur 
@17 kc. due to the time constant of C5 and R1 
secondary oscillation tends to pulse the high-frequency 


oscillations off and on at just the right instant for 


* 
2 : ; 
@ Maximum sensitivity his type of circuit is also known » 
esa superregenerative oscillating detector 

e@ Transformer T/ is used to couple the audio ande 
efmatch the impedance betweens TRI and TR2 TR26 
@is wired as a high-gain class A amplifier and uses a@ 
@ Type 2N44 p-n-p transistor. Resistor R3 provides base © 
@bias for the transistor and, in effect, controls its oper- ® 
® ating point e 


® headphones and provides more 
” 


rhe audio output is direct-coupled to the 


than adequate volume 
eeaeeeeeeeeoeonoeoooe eee eee eeeee8 
turns of wire are free to slide on the busbar, 
and the amount of wire in proximity with 
the busbar controls the degree of coupling 
between the antenna and the receiver. 
Firing It Up. If you follow the schematic 
faithfully, the receiver will probably work 
the first time around. However, if you’re 
like me, you may be too eager to hear it 
perform and rush the job a wee bit. So it’s 
a good idea to make a few checks just to 
protect the transistors and _ batteries. 
There’s nothing like a molten mass of ger- 
manium to put a damper on one’s spirits. 
And that’s just what will happen to the 
transistors if you hook them up wrong. 
First, insert the batteries but not the 
transistors. Check with the schematic to 
make sure that you get the polarities cor- 
Seeeeeeeeeseeeeeeeeeeeeeeeee 


: TRANSISTOR RATINGS Z 


@ Most transistor manufacturers rate the high-frequency @ 
@ performance of their units in terms of ‘“‘alpha cutoff’ @ 
@and in units. As the transistor tries to ®@ 
® amplify higher and higher frequencies, efficiency starts ® 

to fall off and the amplitude of the output 


dec reases 


megacycle 


signal ® 
At some high frequency, the output signal 
will be reduced to half the value of a low frequency 
@ (say 1000 cycles) which the transistor can easily am- 
e@ plify his frequency is known 
@ frequency 
@ RCA, however, rates its units differently As we 
@attempt to amplify beyond the alpha cutoff frequency, 
@the output drops even more. At another frequency 
® considerably higher than alpha cutoff, a point will be 
®reached at which the output signal is of the same 
amplitude as the input signal. This is known as the 
unity gain cutoff frequency, the frequency at which 
(It should be 
established using the 


as the alpha cutoff 


@ the transistor has neither gain nor loss 
@ noted that ratings are 
@common emitter configuration rather than the base 
econfiguration. Also, unless specified, the alpha cutoff 
@or unity gain frequency is an average figure and not 
@a guaranteed minimum.) The RCA 2N24?7 drift tran- 
@sistor has a unity gain cutoff frequency of 132 me 
@ and the alpha cutoff frequency is about 30 me 


these 


seeeeeeeeeseeeeeeseeeeeeeeeeed 
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rect. Once you are sure they are right, 
place some plus and minus marks on 
the chassis for future reference. With the 
switch off, measure the resistance between 
the chassis and the frame of J3. It should 
be extremely high. If the resistance is low, 
the jack is shorted. 

Next, couple the negative lead of the 
voltmeter on coil Li and the positive lead 
on the chassis. With good batteries, the 
meter should read 4.5 volts. If it does not, 
see if the coil is shorted to the chassis, or 
if the transformer leads are shorted. Then 
place the positive lead of the voltmeter on 
the emitter connection of TR1. Turn the 
switch on and rotate Ri. The meter should 
read a little over a volt. Now, insert the 
phones in the jack and again check from 
the frame (negative meter lead) to the 
chassis. With a fresh battery, the voltage 
should be 15 volts. Then check the voltage 
between the base terminal of the 2N44 
socket (negative meter lead) and the chas- 
sis. It should be below 15 volts. 

If the meter reads down scale during any 
of the above checks, it means that a bat- 
tery is reversed. Assuming that all the 
checks are satisfactory, turn off the power 
switch and insert the transistors correctly. 
It is possible to pop a transistor if it is in- 
serted when the power is turned on. 

With the headphones inserted in the jack 
and the antenna disconnected, turn on the 
power switch and slowly advance the re- 
generation control, Ri. You should hear a 
scratchy sound as the control is turned, and 
at about half rotation the 2N247 will start 
to oscillate. The oscillations are heard as 
a sizzling sound Known as hiss. When you 
hear this sound, you have arrived. It is 
time to connect an antenna. 

As you tune capacitor C3, you will prob- 
ably hear stations across the dial. Their 
strength can be increased by sliding more 
turns of wire on the busbar. If you get too 
much coupling between the two wires, the 
detector will quit oscillating, or else it will 
pop in and out of oscillation across the dial. 
If it quits as soon as the antenna is con- 
nected, you have too much coupling to start 
with. 

Making Replacements. If you don't 
like winding your own r.f. chokes, you can 
purchase commercial units in the form of 
television peaking coils. Any choke in the 
vicinity of 70 microhenries will work. How- 
ever, the handmade one wound on the 1- 
megohm resistor will be more than satis- 
factory, although not quite as pretty as a 
commercial unit. 

As mentioned earlier, replacing coil L1 
with one containing less turns will usually 
allow you to receive signals almost up to 
the six-meter amateur band. The technique 
goes something like this. With the plates 
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PARTS LIST 


B1—112-volt penlite cell 

B2—4\2-volt battery, three penlite cells 

B3—15-volt hearing-aid battery (Eveready 
411) 

C1—1-5 yyutd. adjustable “gimmick” ca- 
pacitor (see text) 

C2—0.002-yfd. disc ceramic capacitor 

C3—6-50 yutd. variable capacitor (Johnson 
50R12) 

C4—10-yyutd. mica or disc capacitor 

C5—0.61-utd. disc ceramic capacitor 

C6—10-yufd., 25-volt electrolytic capacitor 

]1, ]2—Binding posts (Johnson 111-102 red 
and 111-103 black) 

]3—Open-circuit headphone jack 

L1—14 turns #20 wire wound on 2” form, 
spaced the diameter of the wire (14 turns 
of Air Dux #416 or B & W 3003 “Mini- 
ductor’) 

R1—25,000-ohm potentiometer, linear taper 

R2—3300-ohm, /2-watt resistor 

R3—100,000-ohm, '/2-watt resistor 

RFC1—Homemade choke consisting of 50 
turns #34 wire scramble-wound on a 
l-megohm, I1-watt resistor (see text) 

Sla/Slb—D.p.s.t. switch (part of R1) 

Tl—Transistor interstage transformer, 20,- 
000 ohm to 1200 ohm (Triad TZ-15 or 
equivalent) 

TR1—2N247 drift transistor (RCA) 

TR2—2N44 transistor (General Electric) 

1—Case (LMB #UC-972) 

1—-Vernier dial (National MCN) 

1—Knob (National HRS-3) 

]—3-pin transistor socket 

1—4-pin transistor socket 


of C3 one-quarter meshed, remove 
a turn at a time from coil Li 
until the detector refuses to oscil- 
late. If you are inclined to experi- 
ment, you can also adjust the 
turns on RFC1 for best high-fre- 
quency oscillations. This choke is 
optimum for 30-mc. operation, but 
it is possibie to pick up an extra 
four or five megacycles on the 
high-frequency end with a smaller 
choke. 

For use on the six-meter band, 
the 2N247 can be replaced with a 
Philco SB-103 which features an 
alpha cutoff of 90 mc. And RCA 
has just announced a_ develop- 
mental transistor similar -to the 
2N247 that will have a unity gain 
cutoff frequency of 250 mc. With 
such a transistor, the “Ten-Meter 
Two-Lunger” would also work on 
the six- and two-meter amateur 
bands. Watch for the announce- 
ment of the commercial version 
of this developmental device. 

You pocketbook pinchers like 
myself will be very happy to know 
that the 2N247 is not so expen- 
sive that you will have to finance 
it. This unit is available at your 
RCA distributor for approximately 
$3.29, amateur and experimenter 
net price. —30- 
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Although the receiver is very sensitive, you'll find it sim- 
ple to construct if you follow the schematic diagram above. 





Top and bottom views of the "Two-Lunger." Cl is a ‘gim- 
mick" capacitor which allows a wide range of frequencies to 
be received. Aluminum brackets hold TI and B3 in place. 











TV Does Office Work 


Closed-circuit TV may become a form 
of standard office equipment if the Stan- 
ford Research Institute continues its de- 
velopment of a new type of electronic 
duplicating device. The diagram below 
shows the transition from the original 
document to be duplicated to the com- 
pleted copies. One distinct advantage of 
the device is that it can, without any 
extra equipment, directly duplicate line 
drawings. It also eliminates the need for 
duplicating stencils and the labor involved 
in preparing them. 
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VIDEO AMPLIFIER 
AND SWEEP CIRCUITS 


Cut Down on Soldering 

The photo below shows a new system 
of breadboarding by Van-Dee which elimi- 
nates soldering of connections. Since cir- 
cuits may be assembled without solder, 


clips, screw connections or specialized Boy-Power Robot 





accessories, a number of developmental : ; ah 
circuits can be checked in the time it A six-foot robot capable of “seeing” an 


would ordinarily take to assemble one ODject and “sensing” the presence of a 
circuit. The circuit board contains cells uman was built by 13-year-old Donald 
or “pockets” of conductive material, which Rich of Queens, New York. He gave 
automatically connect components in- | obetron” the ability to move its arms, 
serted into them. Components may be pick up objects magnetically, or manually, 
replaced without damaging leads or make decisions by. use of a computer, roll 
loosening contacts. The grid lines do not forward or backward or turn in any direc- 
enter the circuitry, but simply serve to '0M by means of motorpower wheels. 
locate the cells. Some parts for the project were donated 
by Westinghouse Electric Corporation. A 
photocell is used for “seeing,” a capacity- 
operated relay for ‘‘sensing,” and a micro- 
phone in the nose is the communications 
system. The computer, which adds, sub- 
tracts, multiplies and divides, fits the 
robot like a vest. In the photo above, 
Donald is about to fit the computer on 
his friend, who seems a likeable, patient 
sort of fellow for a robot. 





Servicemen’s Awards 


General Electric has instituted “All- 
American Awards” to honor the 11 tele- 
vision servicemen who have performed the 
most outstanding community service. Each 
will get a $500 check for his favorite 
charity or public service, plus a trophy. 
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AFTER CLASS 


Special Information on Radio, T V, 











Radar and Nucleonics 


THE PARTICLE ACCELERATORS 


I’ve begun to wonder where electron 
physics is going. There are so many dif- 
ferent synchrotrons, betatrons, cosmotrons, 
etc., that the list seems endless. What are 
they all about and how do they work? 


E’LL BEGIN with the cyclotron, not 
because it was the first atom-smasher 
but because it was the grand-daddy of all 
the modern particle “whirlers.’’ The idea 
was to impart a very high velocity to an 
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TOP VIEW 


ion—to supply it with oodles of kinetic en- 
ergy. Then it could be electrically directed 
to wallop an atom and blow it apart. Heavy 
positive particles like protons, deuterons 
(double protons), and alpha particles (two 
protons plus two neutrons) were selected 
as projectiles because their large masses 
help provide large impact energies. 

The Cyclotron. Dr. E. O. Lawrence and 
Dr. M. S. Livingstone built the first cyclo- 
tron (Fig. 1) in 1931. Picture a flat circular 
pill-box cut vertically down the middle— 
separated into two “D’’-shaped halves. The 
hollow half-boxes or dees are connected 
across a source of high-frequency voltage 
and enclosed in a gas-filled chamber. The 
whole assembly is then mounted between 
the poles of a powerful magnet. An elec- 
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trically heated filament in the position 
shown provides an abundance of electrons 
which serve to ionize the gas in the cham- 
ber. 

Suppose that at a given instant A/ is 
made positive with respect to A2 by the 
high-frequency voltage; a positive ion from 
the source F will be attracted toward A2, 
but instead of moving directly toward A2, 
it will move in a circular path due to the 
action of the uniform magnetic field pro- 
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Fundamental cyclotron construc- 
Top view is at left, side view above. 





SIDE VIEW 
Fig. 1. 


tion. 


Fig. 2. The synchrocyclotron. One dee is 
used instead of the two in the cyclotron. 
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duced by the pole pieces. As it reaches the 
gap between the two dees, it is accelerated 
by the strong electric field at this point 
and proceeds into the opposite box with 
increased velocity. 

If you whirl a stone attached to the end 
of an elastic band around your head, the 
stone will gyrate in ever-widening circles 
as you make it go faster and faster. So it 
is with the speeding particle; each time it 
crosses the gap, it is given another violent 
kick which causes it to spiral outward with 
more and more speed until at last it 
emerges from the “window” endowed with 
tremendous kinetic energy. Its target may 
be a cloud chamber or a_ photographic 
emulsion in which the effect of its atom- 
disruption may be observed and measured. 

The first cyclotron accelerated protons 
to a little over 1 million electron-volts (1 
m.e.v.) of energy. (An electron-volt is the 
kinetic energy acquired by any particle car- 
rying one unit of electric charge when it 
has been accelerated through one volt of 
potential.) As larger cyclotrons were built, 
the available particle energy rose steadily 
until, in 1946, the cyclotron peak of 40 
m.e.v. for alpha particles was obtained. 

The limit was achieved at 40 m.e.v. be- 
cause one of the famous scientific principles 
finally proved by Dr. Albert Einstein began 
to push its insistent proboscis into the pic- 
ture: as any body moves at increasing 
speed, its mass also increases. Up to about 
40 m.e.v., this increase in mass is very 
slight and does not affect the cyclotron’s 
operation; beyond this energy value, how- 
ever, the ions begin to gain mass. This 
slows them down enough so that their 
spiral paths fall out of synchronization 
with the high-frequency voltage on the 
dees and they no longer receive their ac- 
celerating shoves at the right instant. 

Synchrocyclotron. To compensate for 
the increasing mass of the whirling pro- 
tons or alpha particles, the frequency of 
the accelerator voltage can slowly be 
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Columbia Univer- 
sity's huge synchro- 
cyclotron produces 
alpha particle ener- 
gies of over 400 mil- 
lion electron volts. 


changed so that it keeps step with the di- 
minishing speed increment of the ions. In 
1950, the huge Columbia University syn- 
chrocyclotron went into operation using 
this synchronization principle. The most 
significant departure in construction from 
prior cyclotrons was the use of a single 
rather than a double dee. 

In the synchrocyclotron, a grounded de- 
flecting electrode of simpler construction 
serves as the second side of the applied 
high-frequency voltage. Recent reports in- 


Fig. 3. The betatron. Note how the pole pieces 
go into the center of a vacuum “doughnut.” 
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MAGNETS (PLATES ABOUT 9FT. IN 
DIAMETER ARRANGED SIDE BY SIDE 
AROUND QUADRANTS) 


A-PROTONS INJECTED HERE 
B-—DEFLECTOR FOR REMOVING ACCELERATED PROTONS 
C—CAVITY RESONATOR 


TOP VIEW 


SIDE VIEW 


Fig. 4. Plan view of the Berkeley bevatron. 
Brookhaven's cosmotron follows a similar pattern. 


dicate that the Columbia synchrocyclotron 
produces alpha particle energies in excess 
of 400 m.e.v. An ion having this energy 
travels at approximately 93,000 miles per 
second or at a speed high enough to carry 
it to the sun in about 10 seconds flat! 

Thus far, no mention has been made of 
electrons, since the cyclotron and syn- 
chrocyclotron are positive-charge acceler- 
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The cosmotron at Brookhaven. 
ground serve as shield; large “doughnut” is the magnet. 


ators. Why can’t they be used for accel- 
erating electrons? If we remember that 
an electron has a rest mass of about 
1/1800th that of a proton, it is evident that 
we would have to speed it up far more 
than a proton to obtain the same kinetic 
energy from it. (Kinetic energy depends 
upon both mass and velocity. If we want 
a large k.e. in a body of small mass, the 
velocity must be made very much greater.) 

To get an electron up to an energy level 
of only 1 m.e.v., we must make it travel at 
a speed more than nine-tenths that of light! 
At this velocity, its mass increases 2.5 times 
over its rest mass, and even a modern syn- 
chrocyclotron cannot compensate for such 
a large increase. Hence, it became appar- 
ent that another type of machine was re- 
quired. 

The Betatron. The first successful beta- 
tron—the “beta” prefix comes from beta 
rays which are streams of electrons—was 
designed and built by D. W. Kerst in the 
United States in 1940. Its operation is sim- 
ilar to that of an ordinary step-up trans- 
former. 

As illustrated in Fig. 3, the major fea- 
tures of the betatron include a large elec- 
tromagnet whose pole pieces protrude into 
the center of an evacuated glass-tube 
“doughnut.” Electrons are produced out- 
side the betatron by thermionic methods 
and are given a preliminary acceleration 
by an external electric field of about 50,000 
volts potential. They are then fed or in- 
jected into the doughnut. The current 


through the electromagnet coils is alternat- 
ing so that the magnetic field is a varying 
one; the injection process occurs at the pre- 
cise time when the magnetic field is build- 
ing up in the right direction. The effect of 
the field is to induce a voltage within the 
(Continued on page 133) 
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Parasitic Transistor Power 


In mixed electronic equipment, employ- 











ing both transistors and vacuum tubes, 
batteries are often installed when they are 
not needed. In many instances, the tran- 
6AQ5 6AQ5 

Cc | 
300 13V. ic 

= 4 j 

(A) 





sistors can be “parasited” onto existing 
potential sources, eliminating the need for 
batteries and the ever-present threat of 
their going dead at inopportune times. 

A convenient source of low voltage at 
low current is the cathode resistor of a 








Supply Replaces Batteries 


power amplifier tube, such as the 6AQ5. 
The conventional cathode circuit of this 
tube is shown in (A) of the circuit dia- 
gram. Any voltage lower than the maxi- 
mum can be tapped off by 
means of a voltage divider. 
The method of obtaining ap- 
proximately 6.5 volts, d.c., at 
low current (a couple of milli- 
amperes) is shown in (B). 

If a very accurate voltage 
is required, this can be ob- 
tained by using a potentiom- 
eter, as in (C). The capacitor 
filters out small a.f. variations 
that may be present. Even 
better filtering can be _ pro- 
duced if a series resistor is 
inserted between the potenti- 
ometer arm and the filter ca- 
pacitor. 

Use of a parasitic voltage 
supply for transistors not only 
eliminates the need for batteries but also 
makes power switching a single operation, 
as the transistor power is automatically 
turned on when the main power is on, and 
turned off when the vacuum-tube circuit is 
de-energized. —Ronald L. Ives 
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CROSSWORD PUZZLE 
By Arthur L. Branch 
ACROSS 


Impedance unit. 
Snake. 

















Electrical conductor. 9 
Conductance unit. 

Number represented by brown in 
the color code. 

Places. 

Type of oven. 

Frequency modulation. 

Type of current used in a trans- 
former. 

Belonging to it. 

Chemical symbol for tin. 
Frequency in audio output trans 
former. 

What a diode does. 

Power formula: d.c. 

Current unit: Abbr. 

To terminate. 

Part of a tube. 

Color that represents a multiplier 
of 100 in color code. 

Man's nickname. 

Pronoun, 

Vapor used in tubes. 
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DOWN 


Unrefined metal. 

That man. 

To increase power. 

Type of circuit connection. 
Cooking utensil. 

Part of a hi-fi system. 
Within. 

Chemical symbol for a photosen- 
sitive element. 

Broadcast frequency: Abbr. 
Insect. 

Black eye. 

Look for. 
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18 Ata later date. 

20 To give off electrons. 

22 Useless current in a transformer. 
25 Greek letter used as a mathemat- 
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26 Prefix denoting restoration to a 
previous state. 
27 Rectified current. 


(See page 121 for solution) 
POPULAR ELECTRONICS 

















N OCTOBER we discussed some of the 
fundamental properties of current, volt- 
age, and resistance, and how the relation- 
ship between them is expressed concisely 
by Ohm’s law: E = IR, I = E/R,R = B/I. 
We also talked about the formulas for cal- 
culating the power in electrical circuits, 
P = EI and P = I’R, and how to use them 
in answering simple questions involving 
Ohm’s law and power calculation that may 
be found in the Novice examination. Now, 
we'll go over the information necessary to 
understand and 
answer ques- 
tions that might 
appear in the 
General/Tech- 
nician/Condi- 
tional exam. 

In the Gener- 
al Class exami- 
nation, there 
are usually a 
couple of ques- 
tions based on 
the diagram in 
Fig. 1 (see page 87), such as: “What is 
the bias voltage on the tube?” And: “What 
is the resistance of R2?” It is important to 
read each question separately and then 
study the diagram to determine which of 
the data given is pertinent to that question. 
Once this is done, the problem is half solved. 


"Among the Novice Hams” is devoted to the 
beginning radio amateur. If you are familiar 
with amateur radio, it speaks for itself. If not, 
the following may help you understand what it 
is all about. 

Amateur radio is a hobby in which a quarter 
million people throughout the world, from grade 
school boys and girls to men and women, operate 
their own officially licensed radio stations. They 
communicate with each other over distances 
ranging from a few miles to 12,000 miles. 

The simplest amateur license to obtain is the 
Novice license. It is issued by the Federal Com- 
munications Commission, Washington, D.C., to 
any citizen who has not previously held an ama- 
teur license and who can send and receive the 
International Morse code at a speed of five 
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WHAT IT'S ALL ABOUT 


By HERB S. BRIER, W9EGO 





Fred Beyer, KN9HFP, 
made 200 contacts in 35 
states in five months as a 
Novice. His transmitter is a 
DX-20 feeding a dipole; 
his receiver is an NC-98. 


Ken Grimm, KN5KBH, 
works 16-meter c.w. with a 
DX-100 transmitter cranked 
down to 75 watts at Bay- 
lor University Radio Club. 


For example, there is nothing difficult 
about determining the resistance of R2. 
From Ohm’s law, R=£/I; therefore, you 
simply divide the voltage across R2 by the 
current flowing through it. Both of these 
quantities are given. Remembering to 
change milliamperes to amperes, the solu- 
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words a minute—actually a very slow speed. In 
addition, it is necessary to pass a simple written 
examination on elementary amateur radio theory 
and regulations. The license is valid for one 
year, during which time the licensee must qualify 
for a permanent license or leave the air. 

Full information on how to obtain the various 
classes of amateur licenses may be found in a 
packet of booklets called “Gateway To Amateur 
Radio." The booklets are available for $1.50, 
postpaid, from the American Radio Relay 
League, Inc., West Hartford, Conn., or from 
any of the amateur supply houses that advertise 
each month in POPULAR ELECTRONICS. 

Read “Among The Novice Hams" for up-to- 
date news and discussions of interest to all be- 
ginning amateurs. 
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HELP US OBTAIN OUR HAM LICENSES 


Prospective amateurs requesting help and 
encouragement in obtaining their licenses are 
listed here, To have your name listed, write to 
Herb S. Brier, W9EGQ, % POPULAR ELEC- 
TRONICS, 366 Madison Ave., New York 17, 
N. Y. Please print your name and address 
clearly. Names are grouped geographically by 
amateur call areas. 


K1/W1 CALL AREA 


Bob Kowal (16), 11 Jackson St., Northamp- 
ton, Mass. (Code, theory and selection of 
equipment) 

Don Pandolf (14), 169 Beverly Rd., Wethers- 
field, Conn. Phone: JA 9-4398. (Code and 
theory) 

Ronald Simonton, 19 Leavitt St., 
gan, Me. (Code and theory) 

Roger Tomes, 16 Belden Ave., Norwalk, Conn. 
Phone: VO 6-5214. (General Class theory) 

Howard Coleman (15), 17 Eaton St., Provi- 
dence 8, R. I. (Code and theory) 

William A. Dodge, Jr., P.O. Box 723, N. At- 
tleboro, Mass. 

Augustus Dent, Jr. (16), 

Dorchester 21, Mass. 

Edmund Mendoza, 20 Grant St., New Bed- 
ford, Mass. (Code and theory) 

Thomas P. Wilson, 2703 Easton Turnpike, 
Fairfield, Conn. Phone: EDison 9-7577. (Code 
and theory) 


Skowhe- 


21 Fernboro St., 


K2/W2 CALL AREA 


John Perz, 34 Arthur St., Brentwood, L. I., 
N. Y. Phone: BR 3-9085. (Code, theory and 
selection of equipment) 

Brian Davey, 31 Arthur St., Brentwood, L. I., 
N. Y. (Code, theory and selection of equip- 
ment) 

Jay Turner, 226 Porterfield PIl., 

N. Y. (Code and theory) 

John Maikisch, 166 Washington St., 
port, N. Y. (Code and theory) 

John Firth (16), 25 N. Harrison Ave., Black- 


Freeport, 


Free- 


wood, N. J. Phone: CAnal 7-1655. (Code and 
theory) 
David Griffiths, 38 Lowell Ave., Summit, 


N. J. Phone: CR 3-2289. (Code and theory) 
Alvin Wolff, 521 Fifth Ave., New York 17, 
N.Y 


Richard P. Auletta (15), 154 Strattford Rd., 
New Hyde Park, L. I., N. Y. (Code, theory and 
selection of equipment) 

Douglas Waterman, 81 Greenway East, New 
Hyde Park, N. Y. Phone: PI 6-7725. (Code and 
theory) 

S. Selowentchich, 135 Colfax Ave., 
N. J. (Code and theory) 

Joseph Shapiro, 67-22 214th St., Bayside 64, 
N. J. (Code and theory) 

Alan Luger (15), 33 Park West, New Hyde 
Park, L. I., N. Y. Phone: Ploneer 2-6457. (Code 
and theory) 

George Freed (15), 43 Greenway, New Hyde 
Park, N. Y. Phone: PI 6-6389. (Code and 
theory) 

Robert F. Welch, 115 Arbour Lane, Buffalo, 
N. Y. Phone: TR 9306. 

Stephen Lyons, 59 Schubert St., Bingham- 
ton, N. Y. Phone: BInghamton 7-4879. 

Roy Winfield, 33 Robertson Rd., West Orange, 
N. J. (Code and theory) 

Stephen Pincus, 2191 Creston Ave., Bronx 
53, N. Y. (Code, theory and selection of equip- 
ment) 


Clifton, 


K3/W3 CALL AREA 
.—- Withersty, 9312 Sharpsville Ave., Sharon 
a. 


Clarence B. Vaughn, 3500 2ist St., 
S.E., Washington, D. C. 

Thomas Shelton, M.D., 3814 Hayes St., N.E., 
Washington, D. C. 

Charles Callan, 415 Center St., Washington 
Grove, Md. (Code and theory) 

Charles M. Griffin, 520 W. Grove St., Clark’s 
Summit, Pa. Phone: 6-6167. (Code, theory and 
regulations) 


M.D., 


William S. Behrends, 3605 Tatnall St., Wil- 
mington 2, Del. (Code and theory) 

Russel P. Wueschinski, Jr. (15), R.D. #2, 
Dover, Pa. (Code) 

Martin Alfonsi, Rt. 885, Box 308, Clairton, 
Pa. (Code and theory) 


K4/W4 CALL AREA 


Ronnie J. Thompson, Rt. 2, Box 363, Hender- 
son, N. C. (Code and theory) 

David Beals (14), 1625 Fairfield Dr.,Kings- 
port, Tenn. Phone: CI 5-2144. (Code, theory 
and selection of equipment) 

Marshall DeBruhl, Jr., 3333 Murray St., Co- 
lumbia, 8. C. Phone: ALpine 3-0133. (Code and 
theory) 

V. Miller, Jr. (16), Rt. #4, Lafayette, Tenn. 
(Code) 

Mickey Jackson, 635 Maple St., Mount Airy, 
N. C. (Code and theory) 

Conley Ingle, 124 Asington St., Rockingham, 
N. C. (Code and theory) 

Dale Cochrane (13), 1830 Patton Dr. #2, 
East Point, Ga. Phone: PL 5-7870. (Code and 
theory) 

Randy Prewitt, 1425 Perkin, Alcoa, 
(Selection of equipment) 

Timmy Casteen (13), 3401 Lyles St., Colum- 
bia, S. C. (Code and theory) 

Kenneth L. Coomes, 1100 Helm St., Hender- 
son, Ky. (Code, theory and selection of equip- 
ment) 

Donald Graham, P.O. Box 273, Bedford, Va. 
Phone: 9393. (Code and theory) 

Athel Matthew Ballowe, P.O. Box 92, Scotts- 
ville, Va. 

P.F.C. Wilfrid H. Kelley, Jr., US 55 557 738, 
Co. A, 326th Engr. BN, Ft. Campbell, Ky. (Code 
and theory) 

Robert Pittman (13), 11361 S.W. 49th St., 
Miami 55, Fla. (General Class code and theory) 


K5/W5 CALL AREA 


Jim Landureth (14), 1124 Third Ave. N., 
Texas City, Tex. (Code and theory) 

Howard Hammons, Box 141, Kilbourne, La. 
(Code, theory and selection of equipment) 

Russ W. Copping, 6425 Calbert St., New Or- 
leans, La. (Code and theory) 

Donald C. Castle, 137 Anderson, W. Helena, 
Ark. (Theory) 

Bill Deland, 511 E. Center, Searcy, Ark. 
Phone: 804. (Code, theory and regulations) 

Ronnie Womack, 519 Watson, Fort Worth, 
Tex. Phone: JE 5-7643. (Code, theory and se- 
lection of equipment) 

Randolph Lemelle, Jr. (17), 216 S. Olive St., 
San Antonio 3, Tex. Phone: CA 3-5913. (Code 
and bog mw 

Roy Weinedel, P.O. Box 52, Columbia, Miss. 


K6/W6 CALL AREA 


Larry Goldsmith (10), 6428 Ben Ave., N. 
Hollywood, Calif. Phone: PO 1-4288. (Code, 
theory and selection of equipment) 

Gary Andersen (15), 936 Anza Dr., Pedro 
Valley, Calif. 

Marcella H. Pettis, 11415 S. Starlight Ave., 
Whittier, Calif. (Code and theory) 

Eileen K. McBreen, 11425 S. Breckenridge Dr., 
Whittier, Calif. (Code and theory) 

Michael Young, 1336 Hermosa Ave., Pedro 
Valley, Calif. (Code) 


K7/W7 CALL AREA 


Neal Precht, Box 1068, Milton-Freewater, 
Oregon. (Code and theory) 

Jim Kendrick (15), Qtrs. # 2505-F, Fort 
Lewis, Wash. (Code) 


K8/W8 CALL AREA 


Bob Epstein (11), 16039 Curtis Ave., Detroit 
35, Mich. (General code and theory) 

Dick Graham, Jr., 5118 Bainbridge Rd., To- 
ledo 13, Ohio. Phone: LU 2-5174. (Code and 


theory) 
Paul Wolfe, Rt. 87, Ohio. Phone: 
(Code) 


Tenn. 


Novelty, 
ED 8-6334. 
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Robert Lewis, 36200 W. 8 Mile, Farmington, 
Mich. Phone: GR 4-4039. (Code and theory) 

Maurice H. Davidson, 28521 Stuart, South- 
field (Royal Oak), Mich. (Code and theory) 

Michael Coleman (13), 1069 W. Woodruff, 
Toledo 6, Ohio. Phone: CH 4-1131. (Code and 
theory) 

Leon Carter (13), 645 Woodland, Toledo 2, 
Ohio. Phone: CH 6-0465. (Code and theory) 

Larry Goelz, 536 Hedgewood Ave., Zanesville, 
Ohio. Phone: GL 3-2268 (Code and selection of 
equipment) 

Carl D. Avers (15), 121 Orchard St., Keyser, 
W. Va. Phone: 2-8491. (Code) 

Robert B. Strang (15), 310 Manistique Ave., 
Detroit 15, Mich. 

Donald Reed (16), R.R. # 7, Chillicothe 3, 
Ohio. Phone: MOhawk 3-2258. (Code, theory 
and selection of equipment) 

Don Fisher, Rt. 1, Carroll, Ohio. (Theory) 

Pat Rankin, 22009 Kramer, St. Clair Shores, 
Mich. (Code, theory, regulations and selection 
of equipment) 

Ronald Kendall, 1940 Manhattan Ave., 
Youngstown 9, Ohio. Phone: SW 9-6151. (Code 
and theory) 

G. Scott Henninger (14), 7817 List Lane, Par- 
ma 30, Ohio. Phone: VI 3-7809. (General code 
and theory) 

Frank Pierce 
Mich. 


(15), 4122 17th, Ecorse 29, 
(Code and theory) 


K9/W9 CALL AREA 


Charles Guillory (15), 1153 Union St., Mar- 
seilles, Ill. (Code and theory) 

Dennis J. Lunsford, Box 11, Milton, Ind. 

Hank Wolfla (13), 8333 Park Ave., Indianap- 
olis 20, Ind. Phone: CL 5-9650. (Code and 
theory) 

Bill Riley, 812 N. Ninth St., Mattoon, Il. 
(Code, theory and regulations) 

Richard Harmon, 1009 Third Ave., Mendota, 

1 


Bruce Stufflebeam (14), Box 56, St. David, 
Till. (Code and theory) 

Robert Zurick, P.O. Box 321, 
(Code and theory) 

Bob Saville, 1206 Kansas, Peoria, Ill. Phone: 
5-9082. (Code and theory) 

Buddy Carter, Box 117, Kewanna, Ind. (Code, 
theory and selection of equipment) 

Dave Bunte, 507 S. Williston, Wheaton, Il. 
(Code and theory) 

Joe Kovarik (15), 2131 W. 50th Place, Chicago 
9, Ill. (Code and selection of equipment) 


K0/W@® CALL AREA 


Daniel S. Shaffer, Hawkeye, (Code, 
theory and regulations) 

John Davis, 503 W. Main, Washington, Iowa. 

Dell Random, Oakdale, N. Dak. (Code and 
theory) 

Kirk Fitzner, Rt. 
(Code and theory) 

K. A. Posthuma, 529 Ply St. N.W., Le Mars, 
Iowa. (Code and theory) . 

Lawrence I. Coen, P.O. Box 9003, Kansas City 
18, Mo. (Code and theory) 

Tom Braunger, 3241 Virginia, Sioux City, 
Iowa. Phone: 7-1682. (Code, theory and selec- 
tion of equipment) 

Gene Consolvo, 1517 S. Pinecrest, Wichita 18, 
Kans. (Code and theory) 


VE CALL AREA 


Gordon Burleson (14), 1344 Thurlow Rd., 
Victoria, B. C., Canada. (Code and theory) 

Lyn Irwin, 9216 146th St., Edmonton, Al- 
berta, Canada. (Code, theory and regulations) 


To help prospective amateurs obtain their 
Novice licenses, the Radio-Electronics-Tele- 
vision Manufacturers Association offers a set 
of code records (recorded at a speed of 3315 
rpm) and a Novice Theory Course for $10.00, 
postpaid. The complete course or more infor- 
mation on it is available from RETMA, 1721 
DeSales St., N. W., Washington 6, D. C. 


Beloit, Wis. 


Iowa. 


# 3, Estherville, Iowa. 
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Fig. 1. This diagram, with different component val- 
ues, is the basis for several questions on Ohm's law 
which appear in the General Class Amateur exam. 


tion will be: R2 = 250/0.005 = 50,000 ohms. 

The bias voltage on a tube is the fixed 
voltage applied to its control grid with re- 
ference to its cathode. In this circuit, the 
voltage across the cathode resistor Ri es- 
tablishes the bias voltage. The problem, 
therefore, is to determine what this voltage 
is. From Ohm’s law, E=IR1. R1 is given 
as 200 ohms. / is the 20-ma. plate current 
of the tube, which flows from the negative 
battery terminal, through R1, through the 
tube, and back to the positive battery ter- 
minal through the milliameter. Thus, 2 = 
IR1 = 0.02 x 200 = 4 volts. The bias voltage 
is 4 volts. 

Resistances in Series. Figure 2(A) 
shows three resistances connected in series. 
From it, it is obvious that for an electric 
current to travel from one end of the string 

(Continued on page 128) 





























RI R2 R3 
200n 300n 500f. 
Rrota.™ RI + R2 +R3 ETC. 
(A) 
I8OMA. 100MA. 
+ 500V. 
SOURCE [_ = 
= 50M 
.Y * 250V. 
‘ + 
500V. oa 
= \ ‘ 
> OMA. 100V. 
: + 
Riz 
(8) 


Fig. 2. How resistances connected in series (A) can 
be used as a voltage divider (B) to deliver several 
voltages from a single power supply (see text). 


87 































TE CHINIQUES 


if 
4 
%& 








Ay 








IRON HAS SOLDER RESERVOIR 
A small shallow hole drilled in one face 
of the tip of your soldering iron makes a 
handy “reservoir” to hold a drop or two of 









solder. When you work in hard-to-get-at 
places, the solder will flow from the reser- 
voir onto the part being soldered. It’s also 
handy for tinning tips of wires.—J. A. C. 


PHOTOELECTRIC STANDARD 

You can calibrate your photoelectric de- 
vices using an ordinary frosted 40-watt 
light bulb. At 25 inches, the direct light 
of a new 40-watt bulb is 10 footcandles. 
The error due to line voltage will not ex- 
ceed 10%. Be sure that the only light 
reaching the photoelectric cell is from the 
lamp—for accurate calibration. —J. M. 


SMALL SPAGHETTI TUBING 
You can use the plastic insulation of bell 
wire and solid hookup wire as small-diam- 
eter spaghetti tubing. It’s fine for insulat- 


ing wire leads,on transistors, germanium 
diodes, and o*fner components with thin 
connecting leads. 





your 








—A. T. 





DON’T FLIP YOUR LID! 
Ever have somebody sit on the lid of 
recorder while it’s open but still on 
the machine? Hinges aren’t made strong 
enough to take that kind of treatment. 
Try running a short length of sash-weight 











chain from the recorder case up to the lid, 
and fasten it at both ends with’small screw 
eyes. Leave one screw open so that chain 
will unhook for cover removal. —R. A. 


TUBE TESTER “LINE ADJUST” 

Since line voltages vary widely in many 
parts of the United States, you may have 
difficulty setting the “line adjust” on your 


© oe 
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tube tester low enough. If you’re troubled 
with high line voltage, try adding another 
line adjust control as shown. —HE. H. J. 


HOLDER FOR CELLULOSE TAPE 
Cellulose tape will always be at hand if 
you use one of the lid-shaped spool ends 








as a bracket. Nail it to a convenient loca- 
tion, such as the edge of a shelf. The spool 
of tape can then be slipped on and off the 
bracket quite easily. —K. M. 
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Actual tune composed on GENIAC 


COMPUTES, “REASONS” 
PLAYS GAMES 


a GENIAC 


BUILD IT YOURSELF in a few hours! ELECTRIC BRAIN 


Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the 
clear-cut, step-by-step directions given in a thrilling booklet! No soldering required ... no wiring 
beyond your skill! GENIAC is a genuine brain machine—not a toy. The only logic machine kit that 
not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic 
logic, automation, etc. So simple to construct that even a twelve-year-old can make a machine that 
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the 
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never 
available before! 

OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery, and the use of 
ingeniously designed parts makes building circuits one of the most fascinating things you've ever 
done! You set up problems in a variety of fields—and get your answers quicker than you can set 
them up! Play games with the machine—nim, tic-tac-toe, etc.—and pit your brain against its logic! 
Solves puzzles in a few seconds that would take you hours without the aid of the machine. You 
actually see how computing and problem-solving is analyzed with algebraic solutions transferred 
directly into circuit diagrams. 

YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1957 Model GENIAC KIT contains: 
(1) a complete 200-page text, ‘‘Minds and Machines’’—a basic introduction to computers. (2) ‘*“‘How 
to Construct Electrical Brains At Home’’—a fully illustrated text book on basic computer design 
theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A 
special booklet with full scale diagrams that you can tear out and place on your work bench for easy 
assembly. (4) Beginners’ Manual. Starting from scratch, the manual adds extra experiments, 
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 
400 components and parts. 


So—mail the coupon for your GENIAC today! Your money back if not delighted! 














Some Firms and Institutions that have ordered GENIAC: K1—Only 
Allis-Chalmers Walter V. Clarke | General Insurance Los Angeles 95 
a Associates Co. of aes . a 
nternationa Lafayette Radio ansas State 

Business — ae Rohr Aircraft Co. University 

Machines Westinghouse Albert Einstein Duke University 
Wheeldex Mfg. Co. Electric Medical College Coral Gables 
Manuel Missionary _ Phillips Naval Research Bell Telephone (Add $1.00 W. of Miss. 

College Laboratories Laboratories Laboratories $2.00 Outside U. S.) 











Is your knowledge of these new technical fields rusty? Perhaps you never 
? had time to study them but need to now. Write for free information about 
our new, modern, low-cost course. Work af your own speed at home. Check 


those that interest you. 


PHYSICS ELECTRONICS Acoustics Hi-Fi P4 
High School Physics Television P3A Nuclear Physics P5 
( Part I—PIA Radio P3B facing Computer C3 
} Part Pie Radar—Theoretical P3CI Digital Computer C2 
College Physics Radar—Practical.P3C2 Memory Storage Cl 
[) Part I—P2A Musical Instruments P3D Construction of Robots PS7 
0 Part 2—P2B 
MATHEMATICS CHEMISTRY BIOLOGY PSYCHOLOGY 
CZ) Trigonometry High School (C0 High School Normol PS! 
Coll . i 
2 Algebra Analytic (C1 Human Biology Abnormal PS3 
C) Solid Geometry Seana (0 Zoology sSeaher Feugeane 068 
titative ptitude Tes 
O Calculus ne Foe ny r C) Botany Rapid Reading PSé 
C) Statistics Physical C Genetics Construction of Robots PS7 


C1] Please send me GENIAC Kit. $19.95 (Add $1.00 West of Mississippi or $2.00 Outside U. S.) 


~ OLIVER GARFIELD CO., Dept. PE-1178, 31 Broadway, New Haven, Conn, 
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build your own for fun! 





Don't let a lack of experience keep you 
from enjoying the fun and savings of 
‘Do-it-yourself’’ kit construction. The 
easy-to-follow diagrams that come with 
every Heathkit insure your success. Let 
our experience be your teacher—and 
you'll save one-half or more over the 
price of “built-up’’ equipment of equal 








quality. 


HEATH COMPANY 4 subsidiary of Daystrom, inc. BENTON HARBOR 10, MICH. 











RANGE EXTENDER 


A-9C 20-WATT AMPLIFIER 


’ 
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HEATHKIT “BASIC RANGE”’ 
HIGH FIDELITY SPEAKER SYSTEM KIT 


This amazing speaker system can fulfill your present 
needs and still provide for future expansion. Fine hi-fi 
performance the result of using high quality speakers 
f in an enclosure especially designed for them. Fea- 





tures two Jensen speakers to cover 50 to 12,000 CPS 
within + 5 db. Power rating is 25 watts, and impe- 
‘ dance is 16 ohms. Enclosure constructed of veneer- 
surfaced plywood, 4” thick, and meas- 4 
ures 114%” H x 23” W x 11” D. Precut Medel 35-1 
and predrilled for quick assembly. $3995 
e 


Shpg. Wt. 30 Lbs. 


HEATHKIT RANGE EXTENDING 
HIGH FIDELITY SPEAKER SYSTEM KIT 


Designed especially for use with SS-1 “Basic"’ syse 
tem. Contains 15” woofer and compression-type super 
tweeter. Extends basic unit to 35—16,000 CPS, + 5.db. 
Impedance 16 ohms. Measures 29” H x 23” W x 17%” 
D, and is constructed of %” veneer- Model SS-18 


surfaced plywood. 
Shpg. Wt. 80 Ibs. $9995 
+ 


HEATHKIT A-9C HIGH FIDELITY 
AMPLIFIER KIT 


This model incorporates its own power supply and 
preamplifier. Plenty of:power with full 20 watt rating. 
Four separate inputs, selected by panel-mounted 
switch, and separate bass and treble controls. Ideal 
for home or PA applications. Output transformer 
tapped at 4, 8, 16 or 500 ohms. Response within + 
1 db from 20 to 20,000 CPS. Model A-9C 


Sh pg. Wt. 23 Ibs. 
$3550 
* 








FM TUNER Cictes, 






AM TUNER 





PREAMPLIFIER 
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HEATHKIT HIGH FIDELITY FM TUNER KIT 


Now you can have full-fidelity FM performance from 
88 to 108 mc at reasonable cost. Features temperature- 

S ; tor—b j Owe 
compensated oscillator built in power Model FM-3A 
supply, and beautiful cabinet. Compo- 


nents prealigned at factory! $2595 


hpg. Wt. 8 Ibs. 
(with cabinet) 


HEATHKIT BROADBAND AM TUNER KIT 


Tunes standard AM band from 550 to 1600 ke with fine 

sensitivity and broadband characteristics. Features 
include built-in power supply and low- 7 

distortion detector. All RF circuits pre- Model OC-1A 

aligned for simplified construction. $2595 
Shpg. Wt. 8 Ibs, ° 

(with cabinet} 


HEATHKIT “MASTER CONTROL" 
HI-Fl PREAMPLIFIER KIT 


Provides extra amplification, selection of inputs, vol- 

ume and tone controls, and turnover and rolloff 
controls, for Williamson-type amplifiers. , 

Beautiful satin-gold enamel cabinet. De- Medel WA-P2 

rives operating power from amplifier. $1975 
Shpg. Wt. 7 Ibs. e 

(with cabinet) 


HEATHKIT 25-WATT HIGH FIDELITY 
AMPLIFIER KIT 


Outstanding 25-watt Williamson-type amplifier em- 
ploys KT66 tubes and Peerless output transformer, 
tapped at 4, 8, and 16 ohms. A fine amplifier for the 
“deluxe” system. WA-P2 preamplifier Model W-SM 
required for operation. Express / 


Shoo, WE 3} ibs. $5975 








W-5M 25-WATT AMPLIFIER 





World’s finest 
electronic equipment 


in kit form... 
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HEATH COMPANY 


A subsidiary of Daystrom, Inc. 


BENTON HARBOR 10, MICHIGAN 





TRANSISTOR 
PORTABLE RADIO 





HEATHKIT BROADCAST BAND 
RADIO KIT 


Covers 550 to 1600 kc with good sensitivity and 
selectivity. Has 5%” PM speaker for good tone 
quality. Features transformer power 
supply and built-in antenna. Signal Model BR-2 
generator recommended for align- 
ment. Cabinet, as shown, available $1895 
separately. Shpg. Wt. 10 Ibs. 

(less cabinet) 


HEATHKIT CRYSTAL RADIO KiT 


Features a sealed germanium diode to eliminate 
critical ‘cats whisker'' adjustment. Employs two 
tuning condensers for good selectivity, 

and covers the broadcast band from Model CR-1 
540 to 1600 kc. Requires no external 

power. Kit price includes headphones. $795 
Shpg. Wt. 3 Ibs. 


HEATHKIT ENLARGER TIMER KIT 


The dial of this handy timer covers 0 to one minute 
calibrated in five-second gradations, so that the 
timing cycle of a photographic enlarger can be 
electronically controlled. Built-in relay handles up 
to 350 watts, and enlarger merely plugs into recep- 
tacle of front panel. Also provision for Model ET-1 

plugging in safe-light. An easy-to-build 
device that makes a fine addition to $]]5° 
any dark room. Shpg. Wt 3 Ibs. ” 





Choose your own “Do-it-yourself” project 





from the world’s largest kit manufacturer 


Now you can have radio 
wherever you go— 
with the portable 
that plays anywhere! 


HEATHKIT 
TRANSISTOR PORTABLE RADIO KIT 


A new concept in radio reception! Now you can 
forget about external electrical connections and 
have fine radio performance anywhere! Low-drain 
circuit using regular flashlight cetls makes battery 
operation cheaper than power-line operation of 
table model sets. Tunes 550 to 1600 ke and features 
a 4” x 6” speaker for big-set'’ tone, six Texas Instru- 
ment transistors for fine sensitivity and selectivity, 
built-in rod-type antenna, and unbreakable molded 
plastic cabinet in “Holiday’’ gray. 

Measures 9” Lx8”Hx3%"D.Appear- Model XR-1 
ance and performance are unmatched 


at this price level. Easy to build! Shpg. $3495 


Wt. 4 Ibs. 


(with cabinet less batteries) 









CRYSTAL RADIO © 


ILARGER TIMER 
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HEATHKIT FUEL VAPOR DETECTOR KIT 


The FD-1 is a safety device to detect fuel vapor in the 
engine compartment or other sections of your boat. 
The detector unit mounts in the area to be checked, 
and the indicating meter and controls mount on the 
control panel. Will operate intermittently or contin- 
uously, and indicates dangers of fire or explosion to 
protect your boat and its passengers. 

Models FD-1-6 (6 volts DC) and FD-1-12 nang tp 
(12 volts DC) operate from boat batteries. : 
Kit even includes spare detector unit. $3525 
Shpg. Wt. 4 Ibs. ° 

each 


HEATHKIT RF POWER METER KIT 


This hancy device measures the RF field in the 
vicinity of a transmitter, whether it be marine, mobile, 
fixed, etc. Requires no electricity, nor direct connec- 
tion to the transmitter. Provides a continuing indica- 
tion of transmitter cperation. Merely place it in 
proximity to the transmitter antenna and it will pro- 
duce a reading on its 200 ua panel meter 
when the transmitter isin use. Opetates Model PM-1 
with any transmitter between 100 kc and 


250 mc. Includes a sensitivity control for $1495 


meter. Shpg. Wt. 2 Ibs. 


HEATHKIT TRANSISTOR 
RADIO DIRECTION-FINDER KIT 


The Heathkit Transistor Radio Direction-Finder model 
DF-1 is a self-contained, self-powered, 6-transistor 
super heterodyne broadcast radio receiver incorpo- 
rating a directional loop anten 1a, indicating meter, 
and integral speaker. It is designed to serve primarily 
as an aid to navigation when out of sight of familiar 
landmarks. It can be used not only aboard yachis, 
fishing craft, tugs, and other vessels which navigate 
either out of sight of land or at night, but also for the 
hunter, hiker, camper, fisherman, aviator, etc. It is 
powered by a 9-volt battery. (A spare battery is also 
included with the kit.) The frequency range covers the 
broadcast band from £40 to 1600 ke and will double as 
a portable radio. A directional high-Q ferrite antenna 
is incorporated which is rotated from the front panel 
to obtain a fix on a statior. and a 1 ma meter serves as 
the null and tuning indicatos, The controls consist of: 
tuning, volume and power (on-off), sensitivity, head- 
ing indicator (compass rose) and bearing indicator 
(antenna index). Overall dimensions ara 
7%” W x 5” H x 5%” D. Supplied with 
slip-in-place mounting brackets, which 5 95 
allow easy removal from ship bulkheads 49 e 
or other similar places. Shpg. Wt. 4 Ibs. 


Model DF-1 


(Available after 


November 15) 


NEW! Heathkits for the boating enthusiast 
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RADIO DIRECTION-FINDER 
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DX-20 TRANSMITTER 


HEATHKIT DX-20 CW TRANSMITTER KIT 


This Heathkit straight-CW transmitter is one of the 
most efficient rigs available today. It is ideal for the 
novice, and even for the advanced-class CW operaior. 
it employs a 6DQ6A tube in the 50-watt final amplifier 
circuit, a 6CL6 oscillator and a 5U4GB rectifier. Single- 
knob band switching covers 80, 40, 20, 15, 11, and 10 
meters. The DX-20 is designed for crystal excitation, 
but may be excited by an external VFO. Pi network out- 
put circuit is employed to match antenna Model DX-20 
impedances between 50 and 1000 ohms. 

Shpg. Wt. 18 Ibs. $35 95 


HEATHKIT GRID DIP METER KIT 


An instrument of many uses for the ham, experimenter, 
or service technician. Useful in locating parasitics, 
neutralizing, determining resonant frequencies, etc. 
Covers 2 mc to 250 mc with prewound coils. Use to 
beat against unknown frequencies, or as Model GD-1B 


absorption-type wave meter. 
: $19 95 
eo 


Shpg. Wt. 4 Ibs. 
HEATHKIT RF SIGNAL GENERATOR KIT 
Produces rf signals from 160 kc to 110 mc on funda- 
mentals on five bands, and covers 110 mc to 220 mc on 
calibrated harmonics. Output may be pure rf, rf modu- 
lated at 400 CPS, or audio at 400 CPS. Prealigned coils 
eliminate the need for calibration after oget sg.8 


completion. 
Shpg. Wt. 8 Ibs, $195° 


HEATHKIT HANDITESTER KIT 

Measures AC or DC voltage at O—10, 30, 300, 1000 and 
5000 volts. Direct current ranges are 0-10 ma and 0-100 
ma. Ohmmeter ranges are 0-3000 and 0-300,000 ohms. 
Sensitivity is 1000 ohms/volt. Features small size and 
rugged construction in sleek black bake- Model M-1 


lite case. 
Shpg. Wt. 3 Ibs. $]45° 


* HANDITESTER 


GRID DIP METER 


* 


HEATHKIT ETCHED-CIRCUIT VTVM KIT 


Sensitivity and reliability are combined in the V-7A. It 
features 1% precision resistors, large 44%” panel meter, 
and etched circuit board. AC (RMS) and DC voltage 
ranges are 0O—1.5, 5, 15, 50, 150, 500, and 1500. Peak-to- 
peak AC ranges are 0—4, 14, 40, 140, 400, 1400 and 
4000 volts. X1, X10, X100, X10k, X100k, and Model Y-7A 


X1 megohm. 
Shpg. Wt. 7 Ibs. $2450 


HEATHKIT ALL-BAND RADIO KIT 


This receiver covers 550 kc to 30 mc in four bands, and 
is ideal for the short wave listener or beginning ama- 
teur. It provides good sensitivity and selectivity, com- 
bined with good image projection. Amateur bands 
clearly marked on the illuminated dial scale. Employs 
wansformer-type power supply—electrical band spread 
—antenna trimmer—separate rf and af gain controls— 
noise limiter and headphone jack. Built-in BFO for CW 
reception. Cabinet, as shown, available Model AR-3 


separately. $2995 


(less cabinet) 


HEATHKIT “GENERAL PURPOSE" 
5” OSCILLOSCOPE KIT 


This oscilloscope sells for less than the previous model, 
yet incorporates features for improved performance. 
The OM-2 provides wider vertical frequency response, 
extended sweep generator coverage, and increased 
stability. Vertical channel is essentially flat to over 1 mc. 
Sweep generator functions from 20 CPS to over 150 kc. 
Amplifiers are push-pull, and modern etched circuits 
are employed in critical parts of the design. A 5BP1 
cathode ray tube is used. The scope features external 
or internal sweep and sync, 1-volt peak-to-peak refer- 
ence voltage, three-position step attenu- Model OM-2 


ated input, and many other “‘extras."’ 
$4250 


Shpg. Wt. 12 Ibs. 


Shpg. Wt. 21 Ibs. 
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“GENERAL-PURPOSE”’ SCOPE 





World’s finest 
electronic equipment 
Write today for this FREE in kit form... 
CATALOG listing more than.100 
“do-it-yourself” kits, 


FREE 1958 CATALOG 











HOW TO ORDER... 

Just identify the kit you desire 

by its model number and send check or 
money order to address below. Don’t hesitate 
























































Pioneer in to ask about HEATH TIME 
“do-it-yourself” PAYMENT PLAN. 
electronics 
ORDER : COMPANY A subsidiary of Daystrom, Inc. 
BLANK Benton Harbor 10, Mich. < 
SHIP VIA 
Name C] Parcel Post 
Aibiieoee [] Express 
. C] Freight 
1 City. Zone  —— nithcanititsiicaies, mn a ae 
Quantity Item Model No. Price 
(J SEND FREE Heathkit Catalog 
Enclosed find [] check [] money order press agency at time of delivery. On parcel POSTAGE 
. post orders include postage for weight 
for $__________.. Please ship C.O.D. shown. Orders from APO’s must include 
postage enclosed for _______ Ibs. On ex- full remittance. NOTE: All prices are sub- TOTAL 
press orders do not include transportation ject to change without notice and are 














1 charges—they will be collected by the ex- F.O.B. Benton Harbor, Mich. 





November, 1957 % 
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your CAREER InN 


EARN TOP 
SALARIES! 
BUILD AN 
EXCITING 
FUTURE! READ: 


READ: YOUR CAREER IN 


ELECTRONICS 
This fast-filled volume prepared by the 
combined staffs of RADIO & TV NEWS 
and POPULAR ELECTRONICS is written 
for men who have a stake in the fastest- 
growing industry in the world—electron- 
ics! If you’re eager and ready to move 
into a more advanced, higher-paying 
electronics specialty or want to begin an 
electronic career, don’t miss this in- 
formative 132-page publication. 


IT TELLS YOU 


e what job opportunities are avail- 
able in electronics 


e how to prepare for a job in electronics 


e how to get a job in electronics 


CONTENTS 
ELECTRONS, S!IDE RULES AND YOU—Careers in 


Electronics ... + mI Too Old to Learn Electronics. . . 
Women in Elec -onics . .. What About Tech Writ- 
ing? .. . Electronics Stands Guard. 

CAREERS IN PROGRESS—! am an Atomic Engi- 
neer . .. I Ride the Satellites and Rockets ... I 
Make Electronic Brains . . . Thank Me for Safe Air 
Travel . . . We Make Color TV . . . We're Looking 
for Tomorrow. 

SURVEY OF THE JOB MARKET—Personnel require- 
ments of the largest electronic manufacturing firms— 
number of technicians, engineers needed, kind of 
background required, salaries offered, training given 
and opportunities for advancement. 

COURSES, CREDITS AND DEGREES—Training for a 
Career . . . Home Study . . . College Training. . . 
Resident Schools. 


ELECTRONICS IS A PROFITABLE HOBBY—Spare 
Time TV Servicing . .. Use Your Hi-Fi Know-How... 
Build Gadgets for Money . . . Kits For Sale . . . Profit 
From P.A. Rentals. 


BASIC ELECTRONICS—A brief course in the funda- 
mentals of electronics. It gives the beginner a 
knowledge of terminology and some familiarity with 
the electronics field. 


Buy a Copy of 


YOUR CAREER IN 
ELECTRONICS 


On Sale Now at 
All Newsstands—only 75c 













































OP’ tronics 


A abi iliilit’ 
BOOKSHELF 


"TY CONSULTANT" written and pub- 
lished by Harry G. Cisin, Amagansett, 
N. Y. 69 pages. Soft cover. $2.00. 

This book is an enlarged second edition 
and contains over three hundred classified 
TV troubles and solutions. In addition, 
streamlined alignment methods are _ in- 
cluded which permit TV sets to be aligned 
in the shortest possible time using a sweep 
generator and an oscilloscope. 

Recommended: to the serviceman or 
part-time trouble-shooter for whom “time 
is money.” 





“TV TUBE LOCATOR," Vol. 2. Written 
and published by Harry G. Cisin, Amagan- 
sett, N. Y. Soft cover. 14 pages plus 22 
pages of diagrams. $1.50. 

Each tube in a TV set has a certain job 
to do, and when the tube becomes faulty, 
the particular job remains undone. This 
recently published volume contains tube 
trouble location guides covering thousands 
of recent TV models from 1955 up to and 
including the newest 1957 sets. Each guide 


| gives the location and type designation of 
| every tube in the TV receiver, plus an ex- 
| planation of each tube function. This vol- 


} ume is 


ideal for trouble-shooting from 
symptoms alone. 

TV Trouble Tracer, (Vol. 6, 45 pages, 
soft cover, 50 cents), the sixth volume of 
the TV Trouble Tracer series is also avail- 
able. It specializes in the new portable TV 
models and does the same job for them 
that Vol. 2 does for standard receivers. 

Recommended: for fast trouble-shooting 
on current models. 


eo GS & 


“BASIC MATHEMATICS FOR RADIO 
AND ELECTRONICS" by F. M. Colebrook 


| and J. W. Head. Published by Philosophical 





Always say you saw it in—POPULAR ELECTRONICS 


Library Inc., 15 East 40 St., New York 16, 
N. Y. 359 pages. Hard cover. $6.00. 
Previously published under the title 
Basic Mathematics for Radio Students, the 
new edition is wider in scope and includes 
much new material. Written in an easy 
“talky” style, starting with elementary 
algebra, the reader is led step by step 
through indices and logarithms, series, 
limits, geometry, trigonometry, vectors and 
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When you build your High Fidelity sound 
7. ~ 
system, use THE VERY BEST 
| You are planning to build, or improve, your high fidelity sound system. Unstintingly, you 
will pour out your enthusiasm, time, and energy to get the finest music reproduction 
you can bring into your home. Get a loudspeaker that will do full credit to your handi- 
work... Install a JBL Signature Extended Range Loudspeaker, or two-way speaker system, 
)- in your enclosure. 
t JBL Signature Loudspeakers are made with the same careful craftsmanship, the same 
4 precision forming and fitting that you yourself would use if you set out to make the 
finest loudspeaker the world had ever heard. JBL Signature precision speakers are the 
n most efficient loudspeakers made. 
d With a JBL Signature Loudspeaker in your high fidelity system, you can exhibit your 
components with pride, confident that those you have made yourself are being demon- 
1, strated in the most effective way possible. 
)- 
d 
r MODEL 0130-15” extended range loud- 
e speaker The only 15” extended range MODEL 0208—8” extended range loudspeaker A pre- 
| speaker made with a 4” voice coil is the cision transducer in every sense of the word, the famed 
world-famous JBL Signature 0130. The large JBL Signature 8” D208 is made with the same care 
voice coil stiffens the cone for crisp, clean and precision as the larger units in the James B 
bass; smooth, extended highs. Your basic Lansing Sound, Inc., line. If space and cost are major 
speaker, the D130 works alone at first, considerations, the D208, properly enclosed, provides 
later becomes a low frequency driver when the most lastingly satisfactory sound you can get. It is 
n you add a JBL Signature high frequency unit widely used in top quality systems where extension 
and dividing network to achieve the ulti- speakers are desired for areas other than the main 
l- mate excellence of a JBL Signature two- listening room. 
2 way system 
' 
yy ‘ 
is MODEL 0123-12” extended range loud- ‘ 
speaker With outstanding “‘presence’’ and ‘ 
e clean response throughout the entire audio ' 
spectrum, the D123 features an unusual ' 
is shallow construction. Only 358” deep, it is ' 
designed to mount flush with the wall, be- ' 
d tween studding, in any standard wall or ' 
Partition. Frequently, the D123 is used in ' 
multiples in “‘infinite baffie’’ wall installa- . ' 
> tions. In this case the JBL Signature 075 is mn A oy A Sognenwy ' 
) a logical high frequency unit to add when ’ : ' : . 
* only available on JBL Signature MODEL 075 high frequency unit 
e 8 SS SS vey Sree high frequency units. The 14 ele- : Another exclusive for James B 
ment lens on the 175DLH disperses ; Lansing Sound, Inc. is the ring 
|- sound within the listening area over 1 fadiator in the JBL Signature 
a 90° solid angle, smoothly, with 1 075 high frequency unit. A rine, 
n equal intensity regardiess of fre- 1 father than a diaphragm, radi- 
. : “ quency. The acoustical lens is the 1 ates into the annular throat of 
JBL Signature two-way systems are available as kits greatest contribution to lifelike + am exponential horn. The result 
: high frequency reproduction in 1 is high frequency reproduction 
S, 086 KIT This two-way system is made 20 years, and it was developed for 1 of unmatched smoothness and 
up of units which have been acclaimed use with high fidelity equipment by 1 clarity, absolutely free of reso- 
yf a i, cedae tlie aaa James B Lansing Sound, inc a 1 mances and strident peaks. The 
val . u ' addition to the lens, the 175DLH 1 horn is beautifully machined 
- the kit are the 150-4C Low Frequency consists of a high precision driver 1 from aluminum, the entire unit 
V Driver, NSOOH Network, 375 High Fre- with complex phasing plug and a 1: a gratifying, solid piece of fine 
y macen | were, a ao ae machined aluminum exponential 1 craftsmanship. Designed for 
y e units — orn. Designed for crossover at t crossover at 2500 cycles with 
n including the serpentine acoustical lens 1200 cycles with the JBL Signature 1 the JBL Signature N2500 Net- 
—which are used in The Hartsfield .. . N1200 Network t work. 
units designed originally for installation 1 
g in the most modern theaters in the world. 
002 KIT Including some of the newest 
speakers made, the JBL Signature 002 
5 Kit includes a 0123 for low frequency 
reproduction, N2500 Network, 075 High 
k Frequency Unit. The 002 Kit is moder- 
ately priced, yet gives the user all the 
il advantages of a two-way system made 
4 with independent drivers. 
4 oii SOUND, INC 
JAMES B. LANSING ; ‘ 
e 3249 casitas avenue, los angeles 39, california 
. Please send me the following: 
1 KIT Probably the m lar high 
e post Rap Y caiem on One mere. 0 Free Catalog of JBL (0 Name and address of Authorized JBL | 
' the JBL Signature 001 system consists Signature Products Signature Audio Specialist in my community | 
“ Network, 17S0LN figh Frequency assem me 
y bly. The D130 may be substituted for 2 0130 (2) 0123 ( 0208 () 175D0LH () 075 () 130A (> 150-4C | 
the 130A without disturbing the balance 
7 or coverage of the systerh. Name tea Maa | 
p Address ___ 
S, , a le ee 
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into calculus. In chapter 7, “The Applica- 
tion of Mathematical Ideas to Radio,” we 
come to the electronic application section 
where all our previous math study pays off. 

Recommended: to those wanting to delve 

deeper into the mathematics of this fasci- 
nating field of electronics. 
“ALL ABOUT FM ANTENNAE AND 
THEIR INSTALLATION” by L. F. B. Carini. 
Published by Apparatus Development Co., 
Inc., Wethersfield 9, Conn. 16 pages plus 
8-page directory of FM stations. Soft cover. 
25 cents. 

This little, non-technical book was pre- 
pared especially for the FM listener. Aimed 
at providing a better understanding of the 
practices and problems of FM antenna in- 
stallation, the topics covered include pre- 
amplifiers, FM-DX, impedance matching 
and antenna rotors. As an extra bonus, a 
list of commercial FM stations is included. 
This is a fine buy at its modest price. 

Recommended: to the hi-fi’er with recep- 
tion problems and to those who just want 
to know more about FM. 

eo OS & 
“AUDIO AMPLIFIERS AND ASSOCIATED 
EQUIPMENT" compiled and published by 
Howard W. Sams & Co., Inc., Indianapolis 
5, Ind. 226 pages. Soft cover. $3.95. 





Covering the 1956 models. of preampli- 
fiers, amplifiers, and AM-FM tuners, this 
new volume is the ninth of the specialized 
Howard W. Sams high-fidelity servicing 
manuals. The material is presented in a 
uniform manner and is based on the Sams 
company’s own analysis of the equipment. 

All information found necessary for serv- 
icing, including listings of recommended 
standard replacement components, is pre- 
sented in an easy-to-use tabulated form. 
Also included in this volume is a cumula- 
tive index to all equipment listed in Sams’ 
previous specialized hi-fi manuals. 

Recommended: to anyone interested in 
the circuitry and servicing of the latest in 
high-fidelity audio equipment. 

eo Bb BH 
"TV ANTENNAS" by M. Schwartz. Pub- 
lished by American Electronics, 1230 Bry- 
ant Ave., New York. 28 pages. Soft cover. 
50 cents. 

Discussing TV antenna installation and 
repair, this non-theoretical volume is writ- 
ten for the do-it-yourselfer. The various 
types of antennas available are listed and 
discussed. 

Recommended: to anyone considering a 
climb over the rooftops with his conical, 
folded dipole or stacked Yagi antenna in 
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Fun for you and your whole family! Ready to use at rer 
\ i? 


machine in your own home. It is $64 Jess than the least . 


YES — now, for the first time, at such an amazingly low 
price—by simply attaching the new ANDY GARD Home 
Recorder to ANY tic or 1 turntable, phono- 
graph, or hi-fi system, you can have a true recording 





expensive recording outfit now on the market. 


NOTHING TO BUILD or solder — no tools required — just 
attach and record! You or your youngster can cont set 
it up in 17 seconds. It records at any speed (16, 331, 
45 or 78 rpm). Each blank record disc gives you approxi- 
mately 5 minutes of recording fun at 33144 speed. You 
can play back at once through any phono or hi-fi system. 


A NEW ELECTRONIC RECORDER-two years in development 
—the ANDY GARD Recorder incorporates unique adap- 
tations of orthodox electro-acoustic principles. The 
extremely low price is due to the combination of modern 
production techniques and volume sales. 

YOUR COMPLETE RECORDER consists of: 

Sensitive Microphone ¢ Precision Magnetic Recording 
Head and Arm (with tracking and cutting needles) 
e Tracking Disc ¢ Pedestal for Recording Arm ¢ 3 blank 
61,” record discs ¢ Completely portable with convenient 
compact carrying case ¢ Complete outfit weighs 33 Ibs. 
¢ You supply two fresh type ‘“‘C’’ 1.5-volt flashlight bat- 
teries at approx. 10¢ each. 

All parts are rugged, durable, fully guaranteed. Replace- 
ment records (5 for $2) and Stellite cutting needles 
($1.50 ea.) available from local record shop or Almar. 
PLEASE NOTE: This is not a “high fidelity’’ recorder 
in the sense of wide-range response. It JS a carefully 
engineered electronic recorder which gives you enjoyable 
telephone quality reproduction—at a discount price 


hand. 
R - . 
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T ALMAR METAL ARTS CO., Point Marion, Pa. 


Please send me ANDY GARD Recorder at $14.95. My 
money back if not completely satisfied. 
(C0 1 enclose check or money order. You pay postage. 
[] Send C.0.D. | will pay small additional postage charge. 
C] Send additional 5 blank discs at total charge of $2. 


Nome 

Address rm * 

City Zone State 

No €C.0.D.'s to Canada & Foreign Countries: send International 


! Money Order in the Amount of $16. PE. W 
— ee ee eee 





ORDER YOURS NOW — FULL MONEY-BACK GUARANTEE. | 
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Always say you saw it in—POPULAR ELECTRONICS 








ON SALE NOW! 


$1.00 


i 


ANNUAL 





(compiled “a the steel Radio & TV News) 
Authoritative, comprehensive 148-page guide to hi-fi construction, maintenance and equipment ... compiled by top authorities 


in the field. Includes complete instructions and plans for setting up your own system—covers preamps, equalizers, ampli- 
fiers, tape recorders, speakers, enclosures and stereophonic sound. 


Partial Contents 


Why’s and wherefore’s of room acoustics, speakers, enclosures. 
How to buy and install preamps, equalizers, tone controls. 

Do’s and don’t’s of amplifiers. 

Latest techniques and ideas on stereophonic sound. 

Tape recording ideas and recorder guidance. 

Transistor hi-fi. 

All about speakers and enclosures. 

Building, servicing and improving hi-fi systems. 


LOOK FOR THIS NEW ZIFF-DAVIS PUBLICATION AT YOUR 
FAVORITE NEWSSTAND only $1.00 
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NEW! NEW! NEW! 


The GROMMES 
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4¢ 


ittle 


HIGH 
FIDELITY 


a 
Se 


Sco the ‘‘Little Genie’ before 


you build another kit. 
is FASTER, 
FOOLPROOF. 


His way 
EASIER and 





New Exclusive Method 
e LAYER-BUILT e COLOR-GUIDE 


LJ6-K—(Little Jewel) 10 Watt Amplifier with 
built-in preamplifier. Net 24.95 
207A-K—Hi-Fi Preamplifier (Self-Powered) 
Feedback circuit with 10 controls. 

Dac cbkudicd atheewieseeeeket 44.50 
250-K—60 Watt Basic Amplifier for use 
with a preamplifier (such as 207A-K). 

Net 


Other kits soon to be released. 
See your dealer or write... 
ee & 8 8 FF SS OU U.LhUGL UL UG. UG. hUG.LUG.LUG.LUG.L LUG. UG 


Grommes-— Division of Precision Electronics, Inc. 
Dept. P-11, 9101 King Street, Franklin Park, Illinois 


["] Send complete Kit details. 


ee ee 
ee 


TOOLS 


| | 7 and / == 


GADGETS 


THREE R/C UNITS 

Lafayette Radio has available three 
new, inexpensive R/C units: a crystal- 
controlled, single-channel transmitter; its 
companion receiver; and a motor-driven 
electric servomechanism for quick, posi- 
tive steering. The transmitter, which 
measures only 8%” x 2%” x 1%”, has a 


range of one mile or more; price, $14.95, 
fully assembled and including 27.255 crys- 








tal and tube. Completely 
3” x 24%” x 1%” receiver is sensitive and 
stable; net price, $8.95, fully wired and 
including 3S4 tube. Single pulse operation 
and electronic return to neutral plus rug- 
ged construction are features of the actu- 
ator ($5.95), which works equally well 
with model boats or land vehicles. (La- 
fayette Radio, 165-08 Liberty Ave., Ja- 
maica 33, N. Y.) 


enclosed, the 


“SPEEDI” TUBE TESTER 

Tubes can be checked in seconds with 
the EMC Model 301 tube’ tester—for 
shorts, leak- 
ages, and qual- 
ity. It checks 
octals, loctals, 
miniature and 
9-prong socket 
tubes. Opera- 
tion is simple 4 
—there are § 





only two _ set- 
tings to make. 
When used 
with a picture 
tube adapter, 
it will also check and rejuvenate picture 
tubes. The Model 301 is shown here with 
a 4%” plastic front meter, in an oak 
carrying case (price, $47.50). It is also 
available in a sloping counter case or in 
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Just printed! Send for this 


.| FREE 


en 


. booklet today! 








. see what 
- the rapidly 
expanding field of 


ELECTRONICS 


j offers you: 





























a @ BETTER JOB 
nd re @ BETTER PAY 
nd e PROMOTION 
1g- @ GREATER SECURITY par . 
tu- REATER FID these benefits can be yours 
ell a. CONFIDENCE if you act now! Take that first 
La- * BETTER LIVING FOR YoU big step this minute—No 
‘al AND YOUR FAMILY obligation whatsoever! 
sie TAKE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET! 
‘1 
: | 
- CAPITOL RADIO ENGINEERING INSTITUTE | To help us onswer your request ; 
i ECPD Accredited Technical Institute Curricula. Founded 1927 te “ ate Ye - ia ! 
: Dept. 1211D 3224 16th St., N. W., Washington 10, D. C. ay Cee . 
1 Please send me your course outline and FREE Illustrated — 8 
Booklet “Your Future in the New World of Electronics” . . . ee re ag re j 
1 describing opportunities and CRE! home study courses in 1 
, Practical Electronic Engineering Technology. 
My PRESENT WORK ! 
1 Electronic Engineering Technol a TT Ee 1 
| ee Broadcast (AM, FM. TV) Engineering Tech- SCHOOL | 
nology ree ae Se r 
1 GREATEST a Television Engineering Technology 
| INTEREST yo omnes Electronic Engineering Teche | — i 
— ELECTRONICS ! 
| _—n a Se : 
i OMC ~ - ewww nnn wenn wenn enenn nen ensenenneennes ge--- 
‘ure | a 5 
vith |. Mitte neesnncoescneecoe satnssnesentnnsnenseamaenssn ny WHAT BRANCH OF ELECTRONICS 
oak i ‘ 
also City EE Ee Oe ees: Zone oe State ae een ovee ce os cc cece ce coseeeres eecccccccocours i 
- jin Check: () Home Study oO Residence School 0 Koreon Veteran ee - ; 
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IF THIS MAN 
IS ON YOUR 
CHRISTMAS LIST— 


A subscription to Popu- 
LAR ELECTRONICS will 






tronics hobbyist, experi- 
menter or inventor. 


For each month, POPULAR 
ELECTRONICS offers clearly written, 

fully illustrated features on building and 
assembling scores of useful projects, reports 
on exciting, new electronic miracles which are 
changing our way of life. There is no more 
thoughtful Christmas gift, or flattering one, 
than a subscription to POPULAR ELECTRONICS, 
the world’s only magazine for hobbyists and 


experimenters. Each of your gift subscriptions | 


will be announced by an attractive card, in- 
scribed with your name. And what’s more, 
you can enter or extend your own subscription 


to PopuLAR ELECTRONICS at these special | 


Christmas gift subscription rates, too! 
First {-year gift subscription.................... 
Each additional {-year gift subscription 


Use the postage-paid envelope facing | 
page 82 for your own and gift subscrip- (fe) 
tions. List additional gift orders on an %*</ 
extra sheet of paper. 
WRAP UP YOUR CHRISTMAS GIVING NOW! 


DO IT EASILY, AND APPROPRIATELY, 
WITH POPULAR ELECTRONICS 


POPULAR ELECTRONICS, 64 E. Lake St., Chicago 1, Il. 
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make a perfect gift for | 
him, and every other elec- | 


kit form. (Electronic Measurements Corp., 
| 625 Broadway, New York 12, N. Y.) 


AUTOMOBILE VOLTAGE DROPPER 

You can use the more available 6-volt 
radios and accessories in your 12-volt bat- 
tery automobile by installing a Model 612 
RP voltage dropper. Ceramic insulated 
terminals give you a choice of current 
requirement. Self-tap screws secure the 
all-steel case into place. List price, $4.98. 
(Rue Products, 1628 Venice Blvd., Venice, 
| Calif.) —30- 
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Build Your Own Crossover 
(Continued from page 66) 


metallic material for the flanges. Attach 
them with brass screws, as steel might 
cause waveform distortion. 

Drill a hole through one of the flanges, 
insert the wire, and start winding. When 
you have sufficient turns, drill another 
hole and bring the wire out. Use #18 
enameled wire, and no insulation will be 
needed. Mount the coil on a piece of wood 
and hook it to terminal lugs. Then mount 
your capacitors, brilliance and presence 
controls, and you’re in business. 

Despite the warnings against using elec- 
trolytic capacitors, you can do so if you 
hook them back-to-back to make them 
non-polarized. You can splice negative to 
negative or positive to positive, then wire 
them as a single capacitor. When they’re 
hooked this way, however, in order to get 
the single value you need, you'll have to 
use two capacitors, each of which has 
twice the value desired. For instance, if 
you want 8-«fd. capacitance, use two 16- 
ufd. units. Choose capacitors of a high 
enough voltage so that they will handle 
the peak output voltage of your ampli- 
fier. About 150 volts will do nicely. 

For the control of presence and bril- 
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This schematic shows presence control addition. 
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CHRISTMAS COMES EARLY AT LEKTRON! 


curistmas sHop 4 DOUBLE VALUE FOR YOUR MONEY IN OUR 


from OUR GIANT 12-PAGE 


1958 FLYER 
of BARGAINS! 
MODELS e« WORKSHOP 
GIFTS « ELECTRONICS 
HOUSEWARES e« OPTICS 
CAMERAS e« HI-FI 
FREE Yooan: , & e 


$= WORTH OF RADIO 4 WORTH OF RADIO 
FREE! PARTS WITH ANY| | FREFI PARTS WITH ANY 
$5 to $9 ORDER! $10 ORDER plus 
YOUR ons OF ANY $1 ITEM FREE 















































ANY ORDER ENROLLS YOU IN OUR CREDIT-BONUS PLAN! TH EVERY $10 ORDER! 
60 TRANSFORMERS, coiLs. 2 SUB-MINI SOLENOIDS. REG. SIX DIODES. REG. $15. As- $1 10 IF yaserenns pss. 
REG, $15. IF, RF, ant., slug- $5.1 x 5a x 5a”. Change elec. std. sizes, crystal & silicon. S15. Be eS. ee 
tuned colia, chokes. 25 $1 energy to mech. 12 VDC 40 PRECISION RESISTORS. REG. for radio, TV h y us $1 
types. Wt. 25 bes 300 ma actuates plunger. $1 $18. Carbofilm, Wilkors, etc. wt. 2. KNOSS. REG 
3 L8S. HARDW - REG, $8. Wt. 2 ozs Ya to 1 W asstd. Wt. $1 60 Ss : = 
Approx. 2000 pcs. Asstd. TEN 3-SEC. TIMING MECHAN- 1m Ib. $9. Bakelite & plastic, asstd. 
screws, brackets, etc. $1 SMS. REG. $3 each!  Multi- 100 RADIO PARTS. Reg. value colors. Set-screw types, too. 
40 HI-Q fe, tubular cased "$1 jan for all kinds of gad - $1 over $15! Surprise asstmt. $1 wt on pn anc. e14 
$38. Ceramic, tubular cas 1 gets. Wt. 2 Ibs. Wt. 3 Ibs. 10 EL . 2G . 
Assorted pop. valu 2 SUB-MINI I.F. TRANSFORM- 60 TERMINAL STRIPS, POSTS. Asstd. can, tubular types to 
| A ww pinansronm: ERs. Aw sa. en eo Wide variety solder lug, $1 500 mf. Wt. 3 Ibs. $1 
E 1) ouncer tuned ferrite cores, ms. t 1S ROTARY SWITCHES. REG. 
type. Interstage, 1 x 44 x 34”. Transistor, printed circuit 1 by ‘Seeieene. REG $10. Ceramic & bakelite; 1, 2, 
pony ay unknown, Color- 1 hobbyists, note! $8. Transistor & printed $1 3-gangs. std. shafts. Wt. $1 
code 60 TUBULAR on eo 3 Ibs. 

WORLD'S SMALLEST RADIO = REG. $12. 0002 to .1 mf Sees, Se 30 PRINTED CIRCUIT PARTS 
KIT. REG. $3.50, 24x 134X {9 2000 ¥. Olle incl, We. $i Bee eee eee ee incl @4 BOARDS. REG. $17. Exclusive! 
44". a ane, $1 2 Ibs. ye — age $1 Wide variety of Lia & parts, $1 
giode, & arts. ections 30 TUBE SOCKETS. REG. $8. ‘Ch . , - . boards. Wt. 1 Ib. 

30 ASSORTED 6 - REG. $3. Transistor, printed circuit, 4-14 62 MICA CONDENSERS. REG. 100 CERAMIC CONDENSERS. 
Cc Ss; 

Min. screw & octane to . $5. Silver, 5% incl. 30 value 
- a $1 prong, mini, standard types. $1 "00001 to .01 mf. To 1000 REG. $15. Asstd. types, $1 
EMERSON "TUNER. REG. $5. Some mien Sted. Wt. 2D. Vv. Wt. 1 Ib. $1 color-coded. Discs, too, 

Hi-Q, permeability tuned ANT & os ee Nee. R/C CONTROL SCOOP! Chassis 15 ADJUSTABLE FERRITE 
OSC coils w/padders on 2 x 4” $3. ica- ° oe su>- $1 incl. 3000-ohm mini control re- COILS. REG. $12. Asstd. $1 
plate; —~y tuning mech, 1 mini tubes, too. lay. 115 to 6.3-1.5A fil. xfmr., types, sizes, freas. Wt. 1 Ib. 

500 to 1600 Kes. 40 MOLDED CONDENSERS. REG. —— a pot., sock- $1 S FERRI-LOOPSTICK CORES, 
SURPRISE © Ki scoop! REG. ay — Ae we vy ets. 2 Hi-Q, asstd. flat & tubular: $1 
$15. Wide asstmt. resistors, ete. ils, . °o m 30 rower RESISTORS. REG. 5 to 7” long. Wt. 114 Ibs. 
condensers, — strips. 1 to 1000 V. Wt. 1 Ib. $1 $8. WW, candohm, sand- coated. is AC-DC CORD Sets. REG. $5. 
Approx. 150 r 40 TRANSISTOR RESISTORS. vitreous, 15 values: 5 to 50 Hvy duty, 6 to 8 ft, less plugs. 
175 FT. HOOKUP WIRE. REG. REG. $6. Only %” long. 20 =f 35 to 11000 ohms, Wt. $1 Asbestos insulated. Wt. 
$3.75. In 25-ft. rolls. Asstd. values: 15 ohms to 10 megs. $1 Ibs. , 3 Ibs 
colors, stranding, insulation. 1 Color-coded. is VOLUME CONTROLS. REG. 60 PORCELAINIZED RES!IS- 
$18 to 24. Wt. 2 Ibs. 4 OUTPUT TRANSFORMERS. — 2 bh duals to 1 $1 TORS. $12.  Carbofilm, 
mime es clear Sy ane oe —. 35L6, 6V6, = palcres: eu ncuiTs na precision- ~-3 25 values: 14 to 

+ %” sq. Crisp, clear 1 0 to 3-4 ohm v.c. Wt, oO ' . 5G. 1 W, 56 ohms to 1 meg. 
to 8.000 cps, 1 Ib. $10. Asstd. makes, for Wt. 1 Ib. Ss! 
poh gy — ay y ‘steo'y 7. sn beets tee i687 /33, a radio, hovby - $1 sue ewer a li te 
s To Jo: Va to ue. astic handle, y 3VDC. Needs on en-li 
2 W, 10 ohms to 10 megs. 1 4, 5/16, 11/32, 3%. 7/16” fo “POLY” BOXES. REG. $2.50. — = ‘> nnn rm $1 

30 values. Wt it Ib steel socket wrenches in $1 Asstd. sizes, clear plastic $1 HOBBY TRANSFORMER, power. 
SUB-MINI RANSISTOR. plastic case. Wt. 1 Ib. hinged, w/snap locks REG. $6. 115VAC, 60 c. Sup- 
2 pencil anu size, used in 15-PC. TWIST DRILL SET. REG. 125 RESISTORS. REG. $15. plies 300VDC @ 60 ma. w/ 
name’’ portables. W/spec. $1 $4. 1/16 thru \%4” by 64ths $1 le, 1W. 40 values: 5 ohms $1 multi fil. taps. Encased, $1 
sheets. $5 value! in graduated plastic holders. to 10 megs. 5%, too. leads. 


PRE-CHRISTMAS SPECIALS ““in time For cHristmas: 





POCKET MULTI-TESTER HEARING AID PHONE SALE 12” HI-Fl PM SPEAKER 
$13 value! 312 x 2 x 114” bakelite case, an. complete with aA, ay Alnico 
100 ohms/V. Zero adj. 0/15/150/1000 AC ) ‘ Wes © Wk nt ane $3.99 
& DC V; 0/150 ma; 0/100,000 2 b-Mini Transformers 





ohms. W/test leads, in orig. pack. . $6.99 Cate of 20K to 1K; 10K to 2K c.t.; 500 


e EACH Des eesshseet (2549 e0 Gan» 
TRANSISTOR PORTABLE RADIO KIT SUPER-SENSITIVE RELAY TRANSISTOR ADD-A-STAGE 
with speaker Reg - $15 Makes any crystal set into transistor radio, 
A, 100 to 500 es or % VDC. SPDT a quickly. All parts, instruc- . 3 
No experience necessary! Famous make, with cont. Makes nifty transistor amplified photo- $ 


CIOS ccc c ese eset tee 608 6002 ee 
powerful Hi-Q ferrite antenna, diode det., 2  ¢lectric relay (plans incl.) Hundyeds ¢9 @@ '100-200-300-power MICROSCOPE 
uses! 


ventiw get. cam. 2 ote Ta salUCUm CCC ele eee eee W/slides. $17.50 value, Top quality $3. ag 

2%” styrene case. For broadcast band. w/precision ground achromatic — 

Instructions, diagrams, pictorials, 3-TUBE AC-DC AMPLIFIER HI-FI TW 

1 $12 94 Reg. $5. Fully wired; sep. vol., tone Metal cased, cone. Frea. = —3,000 to 

al PAPtS . ose esses reese eeeeee controls. Lowest price ever!...... $2.99 16,000 cps. Two types: 8 ohm or 16 ohm 
OV battery. 69¢ extra. TUBES, $1.91 extra. imp. Max. rating, 20 W. 2% x 2\e" w/flat 


Ss.05t0Si2........---... 98009 


H ORDER BY "BLACK TYPE'' HEADLINES, i.e. 
““y “ONE TRANSISTOR ADD-A-STAGE, $1.99 . 4 ; 4 @) N 
Q Send check or M.O. including sufficient postage; excess 

ORDER returned. C.0.D. orders, 25% down. Rated, net 30 


days. (Canada postage: 45¢ ist Ib., 28¢ ea. add'l Ib.) 
EXPORT ORDERS INVITED 
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liance, you must then insert potentiom- 
eters. (The pictorial on page 66 shows the 
brilliance control placement, the schematic 
proper hookup.) The potentiometers should 
be at least five times the load impedance. 
With a 16-ohm speaker, you should use 
about 100-ohm potentiometers. 

Math Simplified. Now you come to the 
problem of calculating values. This is 
simplified by the use of the table and 
the graph on page 66. 

After you’ve determined your crossover 
point or points, follow the table for the 
correct values of capacitance (C) and in- 
ductance (L) for your speaker or speak- 
ers. The table gives values for 4-, 8- and 
16-ohm speakers. C is read directly in 
microfarads, which gives the proper Cca- 
pacitor value; but since L is in millihen- 
ries, you must then determine the number 
of turns for your coil. You can do this by 
running a line on the graph from the L 
value up to the heavy black diagonal, then 
from that point across to the left edge, 
which will give you the number of turns. 

Here are two examples, one for two 
speakers, the other for three. 

Choosing 1000 as the cutoff point for 
the two-speaker system (16-ohm speak- 
ers), we find that the C value is 10 sfd., 
and the L value is 2.5 mh. Therefore the 








































































































capacitor value is 10 ufd. But we still need 
the number of turns for our coil. Going 
to the graph, we find that we get a value 
of 400 turns (approximately). 

For a three-speaker system (16 ohms 
each). with arbitrary cutoffs of 500 and 
5000 cps, we find values of 20 ufd. and 500 
turns at the lower cutoff, and 2.2 ufd. and 
225 turns at the higher cutoff. 

Final Adjustment. You’!] have to phase 
your speakers before hooking them to the 
crossover. Do this by connecting a flash- 


light cell across the voice coil of one 
speaker, noting the direction the cone 
travels on the instant of contact, and 


marking the terminal to which the posi- 
tive line was attached. Then follow the 
same procedure with the other speaker. 
In connecting the speakers to the cross- 
over, make certain that these common 
terminals are hooked to the same line. (On 
horn tweeters, you'll have to check ter- 
minal coding for the proper terminal to 
use. ) ' 

After you’ve built and hooked up your 
system, you’ want to adjust for what you 
consider the best presence and brilliance 
values. These, of course, are arbitrary, 
and will depend only on how you like 
your hi-fi. Go ahead and play with them, 
and have fun. —W. McCormick 





Abraham Marcus, co-author of famous best-seller 


“Elements of Radio” makes amazing offer! 





RY MY ico COURSE FREE 


REPAIR 


FOR 1 MONTH P| 











Here it is! 
radio-TV course anywhere! 
course to use FREE for one full month! 
haven’t actually made $100 fixing radios and TV sets, just 


The most amazing guarantee ever offered on any 
We'll send you Abraham Marcus’ 
If in that time you 


return the books to us and pay not a penry! 
Why do we make this sensational offer? 
books are so easy to use. They are written in the same clear, 
easy-to-understand language that made the author's ‘‘Ele- 
ments of Radio’ a 1,000,000-copy best-seller. Second, be- 
cause these books get right to the point—tell you what to 
do in 1-2-3 fashion. For example, once you master the first 
few chapters of the TV book you are ready for business— 
ready to do service jobs in the field—jobs that account for 
over 80% of all service calls. 

DON’T WAIT! You risk nothing when you send the coupon 
at right. You don’t have to keep the books and pay for them 
unless you actually make extra money fixing radios and TV 
sets. Even when you decide to keep them, you pay on easy 
terms. Mail the coupon now. 


WHAT YOU GET IN THESE 3 GIANT VOLUMES 


ELEMENTS OF TELEVISION SERVICING. Analyzes and illus- 
trates more TV defects than any other book, and provides 
complete, step-by-step procedure for correcting each. You 
can actually SEE what to do by looking at the pictures. 
Reveals for the first time all details, theory and servicing 
procedures for the RCA 28-tube color television receiver, 
the CBS-Columbia Model 205 color set, and the Motorola 
19-inch color receiver. 

RADIO PROJECTS. Build your own receivers! Gives you 10 
easy*to-follow projects, including crystal detector receiver— 
diode detector receiver—regenerative receiver—audio-fre- 
quency amplifier—tuned-radio-frequency tumer—AC-DC su- 
perheterodyne receiver—etc. 
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First, because these 


“If you haven’t earned at least $100 in spare 
time during that period you pay not a cent.” 


RADIO SERVICING Theory and Practice. 
Here is everything you need to know about 
radio repair, replacement, and readjust- 
ment. Easy-to-understand, step-by-step self- 
training handbook shows you how to locate 
and remedy defects quickly. Covers TRF re- 
ceivers; superheterodyne receivers; short- 
wave, portable, automobile receivers, etc. 
Explains how to use testing instruments 
such as meter, vacuum-tube voltmeters, 
tube checkers, etc., etc, 








Englewood Cliffs, New Jersey 


Please send me Abraham Marcus’ TV & RADIO REPAIR COURSE 

(3 volumes) for 10 days FREE examination. Within 10 days I will 

either return it and owe nothing, or send my first payment of 

$5.60. Then, after I have used the course for a FULL MONTH, if 
fi: am not satisfied I may return it and you will refund my first 

payment, Or I will keep the course and send you two more pay- 
y ments of $5.60 a month for two months. 


= 
X Prentice-Hall, Inc., Dept. 5702-P2 
i 


y Name 
i Address 


B cuy Terrrrrrrrrr rete te 2 oe ee ee Zone....-+ State. ..ceeeeee 
oe es ee ees ee es 


Alwavs sav vou saw it in—POPULAR ELECTRONICS 

















| SOUND 
_ | TRAINING 


means a real future in the new 


AGE OF SPACE 


If you “like to get under the hood,” you have a great 

future in the new Age of Space. This is the age of 

the technician—the man who knows rocketry, jet pro- 

pulsion, electronics or another of the allied fields. As 

: an Airman in the U. S. Air Force, you get the most 

* complete training available in these Space Age spe- 

§0 places faster in the cialties. Remember: the future belongs to the Air- 


man. Talk to your Air Force Recruiter, today, or 
[} 5 mail the attached coupon. 
ae w 





Cit 3 











& 
We WE, 
= 
vill PASTE COUPON ON POSTCARD AND MAIL TO: 
of | 
= Airman Information, Dept. PE-2321 
a i Box 7608, Washington 4, D. C. 
: Please send me information on my opportunities in the U.S. Air Force. 
(on I am between the ages of 17-34 and reside in U.S.A. or possessions. 
| NAME ~ 
i ADDRESS 
-_! CITY. ___ZONE___STATE 
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Introduces Hi-Fi Gems 











Years Ahead of Every Other Control Unit 
Ahead In Design. . . Ahead in Sound 
Ahead In Features... Ahead In Styling. 
® Available In Kit and Wired Form. 


LA-22 

WIRED ° 
12 WATT 
AMPLIFIER 




























/ faye pa dio 


LAFAYETTE 12 WATT AMPLIFIER WITH CASE 


165-08 Liberty Ave. 
JAMAICA 33, N.Y. 


Always say you saw it in—POPULAR ELECTRONICS 


LAFAYETTE MASTER AUDIO CONTROL CENTER with 
BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 


This is not only the finest hi-fi preamp characterized by un- 
matched features, but it has been functionally designed to keep 
pace with the conversion of your present hi-fi system to binaural 
(Stereophonic) sound. Incorporates an extra channel and dual 
voluge control for binaural reproduction. Features include DC 
on all tube filaments, negative feedback in every stage, dual 
cathode follower output stages and latest printed circuit con- 
struction, Less than 0.09% IM distartion and less than 0.07 
harmonic distortion at 1V¥V. Hum and noise level better than 
80 db below 3V. Uniformly fiat frequency response over entire 
audible spectrum. 7 inputs for every type of phono, tuner or 
tape. Tasteful styling, brilliantly executed. Size 1234” x 9Y_” 
x 334”. Shpg. wt., 101/2 Ibs 


KT-300—lLafayette Master Audio Control Kit Complete with 
cage and detailed assembly instructions. Net 39.50 
LT-30—Same as above completely wired and tested with cage 
and “instruction manvol. . Net 59.50 


“DELUXE 70 WATT BASIC AMPLIFIER | 


Here's ultra-stability in a 70 wat basic power amplifier employ- 
ing highest quality components conservatively rated to insure 
performance and long life. Features matched pair KT 88's and 
wire range linear output transformer, variable damping con- 
trol, meter for*bias and balance and chrome plated chassis. 
Frequency response 10-100,000 cps + Idb. Hum and noise 
90db below full output. IM distortion less than 112% at 70 
watts, less than 0.3% below 30 waits. Harmonic distortion less 
than 2% at 70 watts from 20 to 20,000 cps + Idb. Output 
impedance 4,8 and 16 ohms. Handsome decorative cage per- 
forated for proper ventilation. Size 14'/2 x 10 x 74%” including 
cage and knobs. Shpg. wt., 40 Ibs. 


KT-400—Lafayette 70 wott Deluxe Basic Amplifier Kit complete 
with cage and detailed assembly instructions. Net 69.50 
LA-70—Same as above completely wired and tested with cage 
ond instruction |_ manual. : .. Net 94.50 


Complete 12 Watt Power Amplifier with Built-in 
pveeubiiherTendiiane Brings Real Hi-Fi at Low Cost 
The Lafayette LA-22 amplifier features wide range frequency 
response and low hum and distortion. Utilizes premium quality 
EL84 tubes in a pentode connected balanced output circuit. Five 
inputs provided for every type of phono cartridge, tuner, tape 
head, TV, crystal phono, etc. Function selector and equalization 
switch give instant choice of proper equalization for all types of 
tecords and tape head. Loudness control approximates Fletcher- 
Munson characteristics for tonal balance at low listening levels. 
Bass and treble controls afford wide variation of cut or boost 
of highs and lows. Frequency response 30-20,000 cps + 1 db. 
Sensitivity, for full output 2 V on tuner, crystal or aux., 8 mv 
for magnetic phono or tape head. !.M. Distortion less than 
12%. Attractively finished to harmonize with both modern and 
traditional decor, its appearance matches the Lafayette LT-25 

tuner. Size 133%” x 6%” x 42”. Shpg. wt., 15 Ibs. 


LA-22 Amplifier, Complete With Removable Case. ‘Net 33. 50 


LAFAYETTE HI-Fi FM-AM TUNER WITH CASE 
© Armstrong Circuit With Limiter © Foster-Seeley Discriminator 
© Temperature Compensation and AFC © Custom Styled 


Like its matching amplifier, the Lafayette LT-25 FM-AM tuner is 
@ most unusual value with outstanding specifications and super- 
lative performance. Circuit features temperature compensation 
for stability and low drift, AFC to ‘‘lock-in"’ the station and AFC 
defeat for precision tuning of weak stations. Inertia flywheel 
makes tuning smooth. High selectivity and sensitivity. Meets 
FCC requirements for radiation. Distortion less than 1% on FM 
and AM. Frequency Response 20-20,000 cps + 1 db on FM; 
20-5000 cps + 3 db on AM.. Hum level 60 db below 100% 
modulation. Attractively finished to match the LA-22 amplifier. 
Comes complete with removable cover, with provisions for 
mounting either in cabinet or on panel. Size 1312” x 8-3/16” 
x 442”. Shpg. wt., 15 Ibs. 


LT-25 FM-AM Tuner, Complete With Case.............. 
100 SIXTH AVE. NEW YORK, N.Y 
PLAINFIELD W Rie | 4% t 
BRONX SS oN OY $42 £. Fordham R¢ 
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LAFAYETTE MATCHED HIGH-FIDELITy “** pond pi 
PHONO SYSTEM 


119.50 
NOBODY BUT LAFAYETTE can bring you a phono system of this quality 
—and at this price. Indeed a Lafayette ‘‘best buy’ system designed around 
the new Lafayette LA-69 20 watt amplifier. The performance of this 
phono system surpasses the most critical requirements of music lovers at a 
price below that of commercial phonographs. Twenty-four combinations of 
record equalization provide an almost endless variety of tone compensa- 
tion to match varying recording characteristics. In addition to the LA-69 
this system includes the famous Garrard RC-121 4-speed Record 
Changer featuring full automatic and manual positions and Simple-mix 
operation; the new improved VRIZ Variable Reluctance GE Triple Play 
Turnover Cartridge Model 4G-052 with ay GE diamond and 
sapphire styli, and the celebrated Lafayette SK-58 12” Coaxial Hi-Fi 
Speaker. All units are supplied with piugs, jacks and prepared color- 
coded interconnecting cables for quick easy installation. For 110-125 volt, 
60 cycle AC. Shpg. wt., 50 Ibs. 


HF-179—Complete I Net 119.50 


L Introduces Hi-Fi “Music Mates” 
ul Matched Tuner and Amplitien 


The Lafayette Music-Mates have all of the features required of a fine high-fidelity sys- 
tem. Brilliantly engineered, beautifully styled and moderately priced, the Music-Mates 
cre matched in performance, decor and size. Units are finished in attractive dark 
maroon and gold. Size 1312.” W x 57/,” D x 4-3/16” H. 


MUSIC-MATE 15 WATT AMPLIFIER 

This deluxe amplifier utilizes new premium quality EL84 tubes in push-pull. Distortion 
less than 1%. Frequency response 20-20,000 CPS + .5db. Has separate bass, treble 
and volume cortrols, plus loudness control. 5 input channels with tape and record 
equalization. Noise minimized by hum adjustment contro! and rumble filter switch. 
For use on shelf or custom mounting. 

Lafayette LA-41 Amplifier (Less Cage)............ ss aaesncidlsiaiacebe tien eiceieiaaiaio Net 43.50 
Lafayette LA-40 Amplifier (With Cage) Net 46.50 


MUSIC-MATE DELUXE FM-AM TUNER 
A sensitive, selective, stable FM-AM tuner. Temperature compensated oscillator and 
AFC action assure freedom from drift and ‘‘locking-in’’ of a program. Armstrong cir- 
cuit with Foster-Seeley discriminator employs 6 tubes plus matched pair crystal diodes 
plus rectifier. Superior hum and distortion specifications assure excellent reception. 
AFC defeat for tuning in weak sta:ions. Built-in FM and AM antennas. For use on 
shelf or custom mounting. 


Lafayette LT-41 FM-AM Tuner (Less Cage)............--.ccecceeeceereeee sccuibbeaaisaal Net 64.50 LT-41 LESS CAGE 
Lafayette LT-40 FM-AM Tuner (With Cage)................ cusseseeeee--Net 67.50 


LAFAYETTE MODEL PK-300 PROFESSIONAL 
TRANSCRIPTION TURNTABLE 


New 3-speed instrument with built-in stroboscope and viewer for exact speed deter- 
mination, and magnetic brake for instantaneous speed variation. Precision engineered 
to meet professional standards for wow, rumble and flutter content. Heavy 12” cast 
cluminum rim-driven turntable. Variable speed contro! permits adjustment of each 
speed within + 7% using efficient frictionless magnetic brake. Heavy-duty constant 
speed 4-pole induction motor freely suspended and isolated by shock-mountings to 
eliminate vibration transférral. R-C filter network suppresses ‘‘pop"’ in speaker. Truly 
a delight for the connoisseur. Size: 131.” x 14” and requires 234,” clearance above 
and 334” below motorboard. For 110-130V and 60/50 cycle AC. Power consumption 
12 watts. Handsome hammertone gray finish. Shpg. wt., 20 Ibs. ILLUMINATED BUILT-IN 
PP csicncsccearcasanietenkn a salias cantata tela Me eS ——- FS STROBOSCOPE & VIEWER 
PK-90 VISCOUS-DAMPED TONE ARM COMBINATION DEAL 


This transcription arm assures dependable and stable operation, utilizing the ‘‘fleating 


GE Cartridge : 
diamond sapphire  styli 4 




















action" principle of ‘‘viscous-damping.’’ The arm is supported at a single point by a yory Bay oy 
pivot and jewel bearing having negligible friction. Damping is accomplished by oa G.E. CARTRIDGE 50 
silicone fluid occupying the gap between a ball and socket. This damping contro! per- with GENUINE ° 





mits high compliance and negligible tracking error, and prevents damage to either DIAMOND & SAPPHIRE 
record or stylus should the tone arm be accidentally dropped. Low frequency resonance, STYLI 

skidding and groove-jumping are likewise minimized. The tone arm accepts all rec- 
ords up to 16” and accommodates virtually all hi-fi cartridges by means of precisely 
engineered adapters which simplify installation and provide pgoper stylus pressure. 
~~ _ arm is G quality companion to the PK-300 with matching finish. Shpg. wt., 

2 Ibs. 
PK-90—12” Transcription Tone Arm Net 11.95 


PK-170—16” Transcription Tone Arm ............ sesseecesee-seeee NO? 17.93 


fafaye™ a dio 165-08 Liberty AVE. awe s.\i¥ seo se 





PK-90 4 








LICENSED UNDER CBS 
U. S. PATENT NO. 2676806 
NEW YORK, N.Y 


JAMAICA 33. NY. 
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WN ance Cuclusive High-Fidelity Values 





MANU 





TRANSCRI PTION-TYPE 







PLAY 


All the important features of professional transcription players have 
been incorporated. in this precision turntable. 
quiet heavy duty 4-pole motor plays 78, 45 and 331/3 RPM records. 


OF EACH SPEED 


@ 4-POLE, HEAVY DUTY 


TRANSCRIPTION-TYPE MOTOR 
@ STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM 
@ ACCOMMODATES ALL POPULAR CARTRIDGES 


PK-160 Exclusive magnetic brake, controlled by knob on base plate, permits 

with instantaneous fine adjustment of each speed. Stroboscope disc in- 

TONE ARM cluded checks speeds. Speed selector safety switch protects mechanism 

by making it necessary to pass through OFF position when switching 

and TWO from one speed to another. 10” weighted turntable has rubber traction 

mat. Mounting plate has pickup rest and ON-OFF switch. Size: 

PLUG-IN 12-15/16” left to right. 107/,” front to rear. Requires 234,” clear- 

HEADS ance below motor board and 3” above. With AC line cord, 2 plug-in 

heads, output cable, 45 RPM adapter. For 105-120V., 60 cycles AC. 

@ MAGNETIC Shps. wt., 12 Ibs. (NOTE: For protection in shipping, tone arm is 

BRAKE separote. Just fasten to mounting plate.) 

FOR FINE PK-160—Less cartridge and base.................-cescsseeseeneees Net 25.95 

ADJUSTMENT PK-164—Same as above except equipped with new genuine 


GE VRII Triple Play — wnntianal with diamond- 
sapphire cartridge... 
PK-162—Wood base for PK- 160. “Shee. 


ss { eeserenes mauling board lig 


Extremely smooth and 








.Net 37.50 
or Ibs.........Net 3.95 

pte wt., 
OTR tee ae Net -95 







































PHANTOM VIEW 
SHOWS HOW 
SYSTEM MOUNTS 
IN CABINET 

















R/C ELECTRIC 
SERVO MECHANISM 


tor, 


F-327 . 





e HOBBYISTS 


@ DESIGNED AND PRICED 
Lig New, powerful 


3 WAY SYSTEM WITH 15” WOOFER... 
8” MID-RANGE SPEAKER... 
HORN TWEETER... .. CROSSOVER NETWORK 


@ 15-INCH WOOFER WITH 


31.5 OZ. MAGNET (SK-67) 


@ 8-INCH MID-RANGE 


SPEAKER (SK-74) 
Lafayette presents this outstanding 3-way speaker system designed for the high 
fidelity enthusiast who desires performance formerly possible in multi-speaker 


systems costing many times this price. 


@ NEW HIGH-FREQUENCY ACOUSTICAL 


LENS TWEETER (HW-7) 


© 3-WAY CROSSOVER 


NETWORK (LN-3) 


You won't believe your ears when you 


hear the superb reproduction throughout the entire audio spectrum, The SK-67 
15” woofer provides phenomenal bass response, the SK-74 8” speaker delivers 
full bodied, mid-range frequencies, and the HW--7 high frequency acoustical 


lens tweeter faithfully reproduces the highest audible frequencies. 


Crossover 


points at 350 and 5000 cycles are provided by the LN-3 3-way inductance- 
capacitance network with continuously variable presence and brilliance controls 


that adjust tone balance to personal taste. Shpg. wt., 
SY-93. Complete System as listed above 


25 Ibs. 


Net 55.50 


2 WAY SPEAKER SYSTEM 40-1 6, 000 CYCLES 

®@ 25 WATT WOOFER 

© IMPORTED Hi-Fi TWEETER 
This 2-way speaker system is another excellent buy for the moderate purse. 
It is basically the same as the SY-85 system described at the top of the page, 
but incorporates the deluxe SK-68 speaker with 21.5 oz. Alnico V magnet. This 
results in more efficient reproduction and extension of the lower register. Com- 
plete system includes the SK-68 12” 25 watt woofer, HK-3 cone type tweeter 


and LN-2 crossover netwerk with level-brilliance control. 
16,000 cycles. Shpg. wt., 


_ SY-87—Complete ae 


motor driven R/C actua- 
Delivers positive, instantaneous ac- 
tion. Provides selective steering and elec- 
tronic, automatic return to nevtral: 
tremely efficient when used with model 
boats and land vehicles. Only 22” 
x - 


Ex- 


Includes instructions ond linkage 








Saf : ag lo 


Weighs 


oz. Uses one 1.5 volt and one 45 
x 2” | volt battery. Less batteries. Shpg. 
wt., 6 oz. 
Net 5, 5 ES <7 Net 8.95 
Imported 


LITTLE “JEWEL” 


n/C RELAY 


less than 


The Mighty Mite of the R/C field. 
Y ot.! 
P/ "HH x 17/32”"W x 1-1/16"L. High- 


Only 


ly sensitive—extremely rugged. Pulls 


at 1.4 Ma—drops cut 1.2 Ma D.C. 
S.P.D.T. 5000 ohm coil. 


165-08 Liberty Av@. jun 
JAMAICA 33. N.Y. 





18 Ibs. 






LAFAYETTE SPECIAL 
R/C RECEIVER 
Completely wired and assembied, with 
ready to operate on exam free 
27.255 MC remote contro! band. Size: 
1%” x 1-15/16” x 3”. 


tube, 


@ CROSSOVER NETWORK 
@ LEVEL-BRILLIANCE CONTROL 


Range of system 35- 


Net 27.50 









Weight 3.3 





LAFAYETTE SPECIAL 
RADIO CONTROL TRANSMITTER 
Completely assembled—tested—and gvaran- 
Includes tube and 
6 sect. telescoping an- 
tenna. Size: 4” x 4” x 12”. Approx. 1 mile 

range. Shpg. wt., 3 Ibs. Less batteries. 
f-249 


teed R/C transmitter: 
27.255 MC crystal, 


Include 


100 SIXTH AVE 


Always say you saw it in—POPULAR ELECTRONICS 


ees Net 14.95 





NEW YORK, N.Y 


postoqe with 


























































JUST OFF THE PRESS! 


NEW 180 PAGE ELECTRONIC 
CATALOG FEATURING 


hos THE BEST BUYS IN THE BUSINESS 
records The newest and largest assortment of Electronic, Radio 
permits ING a, \q and TV parts, Hi-Fi and Public Address Components and 
dise in- r; ™ systems,‘ Test Equipment, tubes, Transistor Kits and minia- 
hani Sen \ P= P i ; turized components for transistor circuitry, Ham Equip- 
Machin ' ment, Builders Kits, Tools, Books, Microscopes, Binoculars, 


Pi —— ; Telescopes, Cameras, and Drafting Equipment—ALL AT 
traction * AT ALOG a\ LOWEST PRICES—Catering to the economy minded 








_ Size dealer, serviceman, engineer, technician, experimenter and 
’ clear- hobbyist. CRAMMED FULL OF MONEY SAVING BUYS. 
plug-in SEND FOR YOUR FREE COPY TODAY. 

les AC. 

arm is 





25.95 6 TRANSISTOR SUPERHET =— _— 
LAFAYETTE GIVES SUPERB PERFORMANCE . 












37-50 INCOMPARABLE VALUE 
: © 100% SUBMINIATURE PARTS—NO COMPROMISES! 
95 @ LABORATORY DESIGNED-—SENSITIVE, SELECTIVE, STABLE! 
© CLASS B PUSH-PULL AMPLIFICATION—PLENTY OF POWER! 
° Lafayette is proud to present its 6 Transistor Superhet Retelver Kit KT-119. This kit 
represents the optimum in sensitivity, selectivity and stability. You'll be amazed at its 
superior commercial quality! You'll be elated with its surprising performance! The circuit 
RK uses 3 high frequency RF Transistors, 3 dependable audio Transistors and Crystal Diode 
ISTICAL and features a specially matched set of 3 I.F.’s, Oscillator, High-Q Loop, Class B 
Push-Pull Audio Amplification, and Transformer Coupling in audio and output stages. 
Special care has been taken in the design for efact impedance matching throughout to 
effect maximum transfer of power. Has efficient 2%” speaker, and earphone jack for private 
ONLY listening. Complete with all parts, transistors, pre-punched chassis, battery and easy-to- 
the high 29 9 follow step-by-step instructions. 6” x 344” x 1%”. Shpg. wt., 3 Ibs. 
-speaker 5 KT-119—Complete Kit—Less Case.....cccscsccescccenccecsevecessneneeees Net 29.95 
rhen you (Less case & MS-339—Sturdy, attractive brown leather case with carrying strap for KT-119 
ne SK-67 battery) BR, Dho EB Biccoccceccecccccsoccecocs Coe cccccccceseccscessess Net 2.95 
delivers MS-279—Sensitive matching earphone..........scseeceecesceceeces adugea ay Net 2.39 
coustical 








crossover 3 TRANSISTOR SUPERHET POCKET KADIO KIT TRANSISTOR CODE PRACTICE 
— i ten ne tare 
controls 


For those Setorentes in mastering the inter- 


A remarkeble sensitive, super-selective national code, an audio tone oxcillator ix 















eae 8 ETT pocket. superhet recelver with  astonish- gengetial. rie cireule of, this, trpentetorteed 

(CLES ing performance we Se cuneate —_~ neon glow, the signal strength of the vac- 

J . 3 w niite 

ae cadis' transistor pine aimee Gps cells for weehs ef service. It’ may, be uned 

one audio transistor plus efficient diode 3 ; we Tig ge get le AE go 

detector and features 2 specially matched calun Gain tke need wat. Ee anakes came 

ROL IF transformers for maximum power plete with Transistor, Telegraph Key, Re- 

e purse. 3 ~ twansfer. The components are housed in sistors, Condensers, Masonite Board, etc., 
ne page : : a professional looking beige plastic ease. and Schematic Diagram. 

t This The receiver’s appearance enhanced by attractive maroon and silver RT FB ceccccccccccrerersssesssesessoorooscstocs Net: 2.99 
ay station dial. Sensitive built-in ferrite antenna eliminates need for Cannon ECI—Single Headset ....... Net 1.13 
, —_ external antenna. A Sestence’s dream - s tous Docket wo 
| tweeter receiver! Complete with all parts, transistors battery, case, dia 
stem 35- and easy to follow step-by-step instructions. 444” x2%”x1-1/16”. 20,000 OHM PER VOLT MULTITESTER SEMI KIT 

Bhpg. wt., 1 Ib. ‘ @ 20,000 OHMS PER VOLT DC—-5,000 OHMS PER VOLT AC 
27.50 KT-116—Complete Kit, less earphone...........+ee++ Net 16.95 |@ 40 MICROAMPERE 3” D'ARSONVAL METER MOVEMENT 
MS-260—Super Power Dynamie Earphone...........-.- Net_3.95_|@ HIGH INPUT RESISTANCE ON ALL DC AND AC RANGES 





A new kind of kit—the difficult work is already 
done—you wire in only a few multipliers and 
mount the battery holder to complete the unit. 
A fine high sensitivity (20,000 ohms per volt DC 
—5000 ohms per volt AC) instrument employing 
a 3” 40 microamp movement. Has 4 DC voltage, 
4 AC voltage, 2 DC current, 3 resistance and 2 

db ranges. Complete with test leads and de- 
tailed instructions, Size 3%” x 4%” x 1%”. Shpg. wt., 3 Ibs. 


TH BOM on ccccccccccccccscvccccccccccscccccces -..-Net 11.9% 
© FREQUENCY 120KC te 260MC!I 


Se te me free. 165-08 Liberty Ave. 
Seer neem ores AO. JAMAICA 33, N.Y. 


accuracy of instruments selling for 3 to 4 times as much. 
Six Sie | tro ranges — 120KC to 320KC, 320KC to 
1000K C to 3.2MC, 3.2MC to 11MC, 11MC to 
38MC, 37MC to 130MC —all on fundamentals — cali- 
brated harmonies from 120MC to 260MC. Switch between NAME 
internal modulation at 400 cps or any external source at Ne ee eae 
other frequencies, 400 cps signal can be used separately. 
Outputs are unmodulated RF, modulated RF and 400 cps DDRESS 
audio, RF output is in excess of 100,000 micro volts. A tact ncaa 
Jacks are provided for high or low RF output. 

Highly stable special circuit design, Fine adjust RF con- 
trol. AF output 2-3 volts, input 4 volts, across 1 megohm. CTY — — — — — — 
5 inch etched dial plate — protected by clear plastic bezel. 
Common AF terminals for EXT-MOD input and INT- 
output oteninaten need for special connectors, Gray metal — 
case — carrying handle — complete with leads, line cord 


and plug. For 105-126V, 60-60 cycle A.C. Shpg. wt., CcuT OUT es a ssaiiionn va 
AND MAIL 
186-10 = Signal Gomerator ...........sscccecssosocccescees 22.50 TODAY! adieu 
November, 1957 





LAFAYETTE SIGNAL 
GENERATOR 
COMPLETELY WIRED AND TESTED! 


ACCURACY AND QUALITY 


, GUARANTEED! 





22.50 































ZONE — — —STATE— — — 














ONICS 


109 





















































































































You’ll enjoy... 
THE CHALLENGING NEW 


THEME OF THIS YEAR’S | 


PHOTOGRAPHY 
ANNUAL! 














The 1958 edition of the PHOTOGRAPHY AN- 
NUAL is the brightest and most imaginative ever 
published. Its theme, its contributors, its 250 pages 
of striking photographs are certain to delight you! 


“WHAT ISA CAMERA?’’ is the ex- 
citing theme. 


In answer to that question, the Editors of POP- 
ULAR PHOTOGRAPHY have compiled “an illus- 
trated definition of photography’—including a 
selection of the most entertaining and original pic- 
tures you've ever seen. 

The wonderful world of photography will be 
yours to enjoy through the lens of: 

The Exciting Camera 
The Playful Camera 
The Workaday Camera 
The Romantic Camera 
The Realistic Camera 
The Intimate Camera 

of Harold Feinstein 
The Story-Telling Camera 
The Portrait Camera 
The Nature Camera 
The Glamour Camera 

of Don Ornitz 
The Casual Camera 
‘The Color Camera 
The Action Camera 
The Imaginative Camera 

BEST OF ALL—you'll profit from a special sec- 
tion on the most important camera of all—Your 
Camera. A helpful guide to learning from the photo 
masterpieces of others! 


BUY YOUR COPY OF THE 


on sale everywhere 
only $1.00 
110 











Curing Auto Radio Noises 
(Continued from page 69) 


noisy, replacement will usually correct the 
trouble. 

You might also check your vibrator and 
buffer capacitor. The buffer is wired 
across the secondary of the high-voltage 
winding, and usually has a 1600-volt rating. 
The vibrator points may be pitted and re- 


| placement may be necessary. (It’s good 


practice, whenever a vibrator is replaced, 
to change the buffer capacitor also.) 
If, when “revving” up your motor in the 


| generator noise check, you find that not 





| 


only does the noise level increase, but your 
radio plays louder, check your rectifier 
tube (usually a 6X5 or 0Z4). 

A word of advice—when trouble-shoot- 
ing radio interference, it’s best to be 
methodical. Eliminating possibilities one 
at a time is generally the fastest way to 
isolate the tréuble. —30— 


MAAAAAAAAAAAAALAAAAAAAAAAAAAAA 
Voices of the World 
(Continued from page 46) 


which you can tune in on your short-wave 
receiver. 

Europe—Radio Sweden has three 30- 
minute transmissions beamed to North 
America over one of their powerful 100- 
kw. transmitters. These programs of news 


| and weather, press comments and features, 


| 
| 


mirror daily life and developments in Swe- 
den and acquaint listeners with Scandina- 


vian music. Radio Sweden is always glad 
| to hear from those who have heard the 
| broadcast. They have an attractive QSL 





to send you for a correct reception report, 
and a colorful schedule pamphlet. 

World’s Fair Radio (WFR), in conjunc- 
tion with the 1958 Fair at Brussels, Bel- 
gium, can be heard nightly except Wednes- 
day and has a nice variety of lively 
programs. They are on the order of those 
that made OTC, Leopoldville, Belgian Con- 
go, famous several years ago. WFR has a 
special QSL card and wants reports. If you 
expect to be in Europe in 1958, plan to go 
to the Brussels World’s Fair. 

Asia and Africa—Radio Japan now has 
two transmissions to North America. Var- 
ied and interesting programs such as 
“Glimpses of Japan,’ “Tokyo Jockey,” 
“Japanese Classic Music Appreciation,” the 
“Japan Guidebook,” and “Singing Voices of 
Japan” can be heard when you tune to 
Radio Japan. This station also sends out 
| several profusely illustrated publications 

and QSL cards of outstanding beauty. Radio 
! James endeavors to make friends with as 
many listeners as possible and to acquaint 
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WHY PAY MORE 
FOR TUBES ... 
ORDER TODAY! 
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FREE BONUS 
ANTENNA GIVEN 
WITH ANY TV SET 
ORDER! 











We Have OVER 1000 
USED TV SETS 


At All Times in Our Huge Ware- 
house. Bu one or more of 


sets in GOOD WORKING condi- 
tion: Your choice—Console or 
Table Model. 

10”. .$23.00 19”. .$58.00 
12”. .$28.00 20”. .$64.00 
14”. .$33.00 21”. .$72.00 
16”. .$40.00 24”. .$99.00 
17”. .$46.00 


When ordering TV's. state 
whether table model or console 
is desired Also preference on 
make of set. All TV’s sent rail- 
way express F.0.B8. Newark. On 
any quantity WIRE or CALL 
today! 











SEND for our 
FREE complete 








c.0.D.’s. 


ELECTRIC COMPANY 
NEWARK, N. J. 


79 CLINTON PL. 






FREE POSTAGE in U.S.A. and Ter- 
ritories on orders over $5.00. 25¢ 
handling charge on 
$5.00. 25% deposit required on 
Please send approximate 
postage or freight on Canadian and 
foreign orders. Subject to prior sale. 


TUBE AND 
PARTS LIST 
and order 
blank. 











orders under 













Phone 


sHUmbo/ldt 4.9848 
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when | 
you buy 
the 
fabulous 


AUDAX TONEARM KIT 


A screwdriver ...15 minutes of your time... 
and the fabulous Audax tonearm kit — that’s 
all you need to own your own compass-pivot 
Audax Professional Tonearm at a big saving! 
You'll find accurate assembly of this exclusive 
kit a very simple affair — with assurance 
that the final resylt will be as fine as 
factory-assembled units! Use any cartridge 
with your Audax arm. Thrill to the wonderful 
new difference it makes in your high fidelity 
system — a difference that confirms your 
wise choice in owning one of the finest 
tonearms ever made! 





12” Tonearm Kit $14.55 


At your dealer { 16” Tonearm Kit $17.55 











BEST RECORD PROTECTION INSURANCE — 








Audax ‘‘Micro-poise” . . . the 
mn gram weight scale with 
“prescription” accuracy! $3.95 











— . —— 


BDAX - Div. of Rek-0-Kut Co.,! 






a 


19 108 St., 
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them with life in Japan. (While in the 
Navy in 1954, I had the opportunity to visit 
Radio Japan and spent a pleasant after- 
noon touring the six floors of the NHK 
Building. I was in the studio when the 
North American transmission was on the 
air.) Try to tune in Radio Japan and write 
them about your reception. You'll find it 
well worth your while. 

Radio Station ELWA at Monrovia, Li- 
beria, broadcasts primarily for listeners in 
Africa. This year they have inaugurated a 
special service to North America which can 


| be heard twice on Tuesdays. At 6:30 and 
| 8:15 p.m. EST (3:30 and 5:15 p.m. PST), 


you can ‘Meet The Staff” and hear of the 
different work each of the missionaries is 
doing. The happenings of the week are 
given on ELWA Time, for those who are 
interested in the operation of a missionary 
short-wave station (7:20 and 9:05 p.m. 
EST, 4:20 and 6:05 p.m. PST). 

The South-African Broadcasting Cor- 
poration is heard three mornings a week 
in the 1l-meter band with an interesting 
variety of programs in the African Service. 
On the other days the programs are in Af- 
rikaans. 

Latin America—There are a few stations 
with programs in English in South and 
Central America. But very few of these 
stations are beamed to North America and 
thus reception is not always good. HCJB 
(The Voice of the Andes) Quito, Ecuador, 
is the strongest station with English in 
South America. 

Radio Commerce, at Port-au-Prince, Hai- 
ti, has a program called “Glimpses of 
Haiti,” which presents four different looks 
into various aspects of Haitian life each 
week. These are heard Sundays at 5:00 
p.m. EST, and Tuesdays, Thursdays, and 
Fridays at 9:00 p.m. EST (6:00 p.m. PST). 

The Evangelistic Voice of the West In- 
dies presents English programs daily ex- 
cept Thursdays. Your author is on the 
staff of this station and answers the mail 
from SWL’s on the “Listeners’ Post” every 
Saturday at 5:00 and 9:30 a.m. EST (2:00 
and 6:30 a.m. PST) and every Monday at 
9:30 p.m. EST (6:30 p.m. PST). 

North America—Canada has a program 
of news and features for listeners in the 
United States beginning at 7:55 p.m. EST, 
4:55 p.m. PST. Later in the evening, The 
Northwest Territories Service is beamed 
to listeners in Northern Canada from 9:55 
p.m. EST, 6:55 p.m. PST. This program is 
extended during the winter to include the 
“Northern Messenger,” in which greetings 
are broadcast to the listeners in the north. 

There are several low-powered short- 
wave stations in Canada which operate in 
parallel with the regular medium-wave 
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“zorounpen~ MYSTERY PACKAGE (7% TS! KITS! 


ALL KITS CONTAIN THE FINEST 
ASSORTMENTS. OVER 20,000 SOLD! 


30 TUBE sockets 
2¥2-lbs of HARDWARE YOUR CHOICE 


10 Electrolytic Condensers A WY Kil 





VARIABLE 

CONDENSERS 
100 MMFD Dowse 
Spaced 



















































































40 Radio @ TV KNOBs 
Gold 40 BY-pPA IN 
240 MMFD Dee Less Cove oi > oe ecm C 
Plated mMED From BC 375 TRANS s ves z © canton RESISTORS HIS AD 
dual 20. 'Si29 | fen! CHOICE of CONDENSE T 
Split Stator TU 268, TU SB er vac Ss a. 5' en CONDENSERS 
TU 108. Wer. 12° tbs Removed | from ist 100 SET SCREWS 









OUR PRICE ONLY 
$ 3 95 


General Radio Co. 
95 
$ 1 4 It's Another THRILLING 
HERSHEL SURPRISE, 


TYPE 484A 20 pounds of BRAND 
SUAL BANGS NEW usable Govt.- 


1 
8 N22 xTat Dioves PHANTOM ANTENNA A.62 









1 TELEGRAPH KEY 
50 Ceramic Condensers 5 MICRO SWITCHES 
25-F+ Phono-Mike Cable 75-Ft. 300 OHM TV LEAD. 
’ SELENIUM RECTIF : 

JER 
SO RF CHOKES » 6 the LINE corps 


200 % ? with PLU 

HOOK-UP wire 5 RADIO NOISE FiLtERs 
TRANS. 6.3V-110 Voc 25-Ft. RG-S8/U COAXIAL 
5 PILOT PANEL Lites CABLE with PLUGS 


5 RADIO-PHONO Chassis ' PIX TUBE BRIGHTENER 







PYRANOL 
CONDENSER 
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MODULATED 
OSCILLATOR 














































































500 KC te 15 
25 MFD. 2000 CIRCUIT Surplus. Perfect gift * LOOP ANTENNAS (RAD) 3 CONDENSERS (S00 MMFD 
VDC int. 1000 BREAKERS for Hams, ete, 1 Meter Rectifier O-1ma 0,000 Volt) 
VOC Working Bamp. 125 1 100 Ft. of SPAGHETT) 
va. 44 SV 304m. SOLENOID 10 GRAIN WHEAT Lamps 
5 amo. 
VAC * CARRYING 


ELL wite 
yang en Toe cm, se -) aucpurrose CASE j BUTTERFLY <a y 
95 nad — a CONDENSERS e) 
send BEE Ih swine enone | Your cuoses | 


Systems 
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TYPES 1%" Die 
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TOGRAPHIC or AIRPORT 
FLASH EQUIPMENT 


These units make 
the finest tuner, 
for Ultra-high 
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TrPec 
Perfect Gift for 
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Head Phone 
Transformer 

























SWITCH BOX BRAND VS. AIR FORCE 






iti witch NEW 
OF in inet) $40 8.29 BOMBSIGHT 
With PCS We "Ht 2% W for = Cost U.S. Govt. 





With PL. 
Plug. 54 


$25,000.00 
YOU PAY 


x 2" deep. 






del AN/VVX-1X $ 00 
1 y 12/24 VDC 
100 watt SEC. 


60 Ibs 
Brand New Wr. 69 ‘ 
FI sh visible for miles. apg = 
‘t ry or any 12/24 V oe — _ 
mg with ignition coil, ape AL ae 
oy trobe light. Assembly inclu pon 
pont Sylvania A-1073 200 = — 
‘si nilar to Sylvania 4330) _- 
2 gel 1073. Fuses, vibrator 
struction manual. 


E! 
SHIPPED ANYWHERE IN U.S.A. FRE 











HAM RECEIVER 
BC—AL 229 








INCLUDES: 
22H x 13Wx17D 
STEEL STORAGE 
CASE with KEY LOCK 


. Contains Over 100 © Gyroscopes 


SUPER MYSTERY PACKAGE 
Ae Spence gala ° eure rap ° conan © Gams 


here's = famole AMD THOUSANDS OF OTHER USEFUL PARTS. 
$ a. IDEAL XMAS GIFT GET YOURS NOW! 

lyn anion: SHIPPED ANYWHERE IM THE U.S.A. FREE! 

densers, units, 
Perfect Gift etc. Order yours 
for Christmas today! 

































AZIMUTH 
CONTROL 


$749 


Olat catites. 
tet 360°" face. 
rank 

Was spate. 
Switch and diay 
antenna rotation. 


















































light. Ideal 4, 
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\) RESISTOR 


95° 


5245 GRAND RIVER 
Detroit 8, Michigan 
* Phone TY le, 8-9400 


FILTER CHOKE 
15 H 165 MA 


aa $995 
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LEARN ELECTRICITY 


f_.. | |. THE EASY WAY 
wag with this NEW 


SAMS BOOK! 


“LEARNING 
ELECTRICITY FUNDAMENTALS” 


This easy-to-understand new book covers the 
complete story of electricity: historical devel- 
opment; electron theory; static electricity; 
electrical fundamentals; types and uses of fuses 
and switches; Ohm’s Law; magnetism; elec- 
tro-magnetism; work, energy and power; 
theory and use of transformers; operation and 
uses of generators and motors (DC and AC); 
circuits and controls; practical wiring and 
electrical apparatus. Fascinating, complete, 
authoritative. 416 pages; 54% 


own these SAMS ‘'BEST SELLERS” 


USE THIS HANDY ORDER FORM 


Ul LEARNING ELECTRICITY FUNDAMENTALS... $595 


ransistors. The complete, practical book on 

istors and their application in TV-Radio-Elec- 
tronics. Explains theory, circuitry, installation, test 
techniques and servicing. 100 pages; 5% x oi 
illustrated. Only $1. 


C0 Pinpoint TV Troubles in 10 Minutes. pn eo 
—— procedures for finding and solving TV trou- 

les. Over 50 timesaving check charts, dozens of dia- 
grams and tests, explanations of circuits and designs. 
299 pages; 54% x 844". Only $3.95 


(CJ Radio Receiver Servicing. Covers all basic receiver 
types—gives time-saving Rints for solving common 
troubles, such as dead set, weak set, noisy set, etc., 
192 pages; 5% x 844"; illustrated. Only 


C0 Hi-Fi Handbook. Invaluable data on Hi-Fi per 
selection and installation. Covers sound theory; fidel- 
ity; every opee of component; system designs, selec- 
tion and installation. y, covers Hi-Fi in all its 
phases. 240 pages; 514 x 84”; illust. Only. . . ..$3.00 


C) Tape Recorders. Explains recorder theory, tape 
— how recorders work; covers all parts 

used in recorders. Complete, practical data. 176 pages; 
5% x 84’; illustrated. Only $2.75 


TV Servicing Gvide. Quick-repair guide illus- 

ad trouble symptoms by picture-tube screen 
trouble-shooting procedures to be used 

for repair of every circuit section. An extremely use- 

pair guide. 132 pages; 84 x 11”. Only. .$2.00 


Order from your Radio-TV Supplier-Wholesaler, or 
mail to Howard W. Sams & Co., Inc., Dept. 14-L7, 
2201 E. 46th St., Indianapolis 5, Ind. 


Send books checked above. My (check) (money order) 


( outside U.S.A, priced slightly higher) 
I SE TERE WE PM I eR 
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mum HOWARD W. SAMS & CO., INC. am 


| 5970 ke.; 
| ke.; 


| 6080 kc.; 

| 6130 ke.; 
| lumbia, on 6160 kc.; and VE9AI, Edmonton, 
| Alberta, on 9540 ke. For more distant lis- 
| teners, reception may be good at times, but 





stations. These are well heard in parts of 
the United States and Canada within 600 


| miles or so of their location. Some of them 


CBNX, St. Johns, Newfoundland, on 
CJCX, Sydney, Nova Scotia, on 
CFVP, Calgary, Alberta, on 6030 
CFRX, Toronto, Ontario, on 6070 kc.; 
CKFX, Vancouver, British Columbia, on 
CHNX, Halifax, Nova Scotia, on 
CBUX, Vancouver, British Co- 


are: 


6010 kc.; 


is not regular due to the low power of the 
stations. 

In the United States, there are four or- 
ganizations broadcasting on the short 
waves: The Voice of America, The United 
Nations, The Armed Forces Radio and Tel- 
evision Service, and The World Wide 
Broadcasting System (WRUL). Since most 
of our readers want to listen to short-wave 


| stations in other countries, we will not in- 
| clude detailed information on these sta- 


tions here. 

With a short-wave receiver, the correct 
time can be obtained by tuning in either 
WWYV of the National Bureau of Standards 
located near Washington, D. C., or CHU of 
the Dominion Observatory at Ottawa, Can- 
ada. WWY’V gives a voice announcement of 
the time in Eastern Standard Time every 
five minutes over 2500 kc., 5000 kc., 10,000 
ke., 15,000 ke., and 20,000 kc. CHU has a 
voice announcement each minute in East- 
ern Standard Time on 3330 kc., 7335 kc., 
and 14,670 ke. Both of these stations oper- 
ate 24 hours a day. 


HELPFUL PUBLICATIONS FOR SWL’S 


The World Radio Handbook is now con- 
sidered a “must” by most short-wave lis- 
teners. It is published annually and con- 
tains a wealth of information on stations 
around the world. The 1958 edition is ex- 
pected to be obtainable from Gilfer Asso- 
ciates, Box 239, Grand Central Station, 
New York 17, N. Y., on the first of January. 
The price is $2.00 plus postage and it is 
well worth it. World Radio Handbook also 
publishes a bulletin every two weeks and 
a booklet called “How to Listen to the 
World.” In May/June, 1958, a small sum- 
mer-supplement to the Handbook is to be 
published. 

There also are several clubs which pub- 
lish excellent bulletins to keep you in- 
formed of the latest short-wave informa- 
tion. Write to these clubs for further 
information, if you would like to become 
a member and receive their bulletins. The 
Newark News Radio Club, 215 Market St., 
Newark 1, N. J., covers every type of radio 
and television DX-listening in a monthly 
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Learn TELEVISION-RADIO 


Servicing or Communications MRE 


by Practicing at Home % —m + \ 


in Spare Time . & 


WITHOUT —- Canes woe 

get special ts devel- . 

oped ¥ ive actual practice fs 
* 


with Radio equipment. 
You build, test, experiment 
with receiver or broad- 
casting circuits. 

All equip- 

ment yo 

to keep. 


— 1 


ab! 

ic. | 

4 NRI Has Trained Thousands for 
Successful Careers in TV-Radio 


Have the High Pay, Prestige, Good 
Future of a Skilled TV-Radio Technician 


People look up to and depend on the Technician, more 

than ever before. His o qppectentiies are great and are my - 4 5 i. : ik He Con Bo “Quite early in’ 
increasing. Become a TV-Radio Technician. At home, joer at KATV. Be. aides | aaa 
and in your spare time, you can learn to do this inter- fore enrolling, I was servicing sets. No 


esting, satisfying work—qualify for important pay. held back by sixth adio sets a year. have completel 
A steady stream of new Electronic products is in- ade education.” NRI proved a good equipped shop. All 
creasing the job and promotion opportunities for Tele- BmtySancuez, Pine foundation.” H. R. et is paid 
vision- "Radio Technicians. Right now, a solid, Fae Bluff, Arkansas. ay ~ wed lt & pe 
field of opportunity for good pay is servicing t The ae 
of millions of Television and Radio sets now in use. Tested Way Se “Oth sid ic 
The hundreds of ve fr Opera stations, . air To Better Pay ee er e 
ffer interesting jo or rators = echnicians. 
wl - ee ee ee ee CUT OUT AND MAIL CARD NOW cee mmm 
More Money Soon—Mak 


$10 to $15 a Week Extra 1 SAMPLE LESSON NO STAMP NEEDED! 


Fixing Sets in Spare Time | WE PAY POSTAGE 


NRI students find it easy to start fix- 
ing sets for friends a few months after “ ; 
enrolling, pick up $10, $15 and more a . SP tree) 
week extra spending money. Many 
vho start in spare time soon build The ABC's of 
fi ill time TV-Radio businesses. : SERVICING 
Act Now—See What 


NRI Can Do for Yous | 


NRI has devoted 40 | This card entitles you to Actual Lesson on Servicing, shows 


years Covcioging how you learn Television-Radio at home. You'll also receive eer : 
Jimplified, practi ’ — 
= eastieadin, Yas 64-Page Catalog 


oe train at home, lean. | NATIONAL RADIO INSTITUTE, Dept. 23 —_\\ Job an Career 
RADIO. INSTITUTE, | Washington 16, D. C. \\ Opportunities A 


Washington 16, oe | Please mail me the FREE sample lesson and 64- Page| { 


Catalog. (No Salesman will call.) 
RADIO-TV Ve 


. TECHNICIANS jy 

1 a) Hy 

| City ’ ‘ 
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 4. As 

















Technical "KNOW-HOW” Can Give You Interesting, Important Work: 
LEARN-BY-DOING with Kits NRI Sends at No Extra Charge 


YOU BUILD AC-DC YOU BUILD Signal Generator 


Superhet Receiver You build this Signal Generator. 
én Learn how to compensate fre- 
NRI Servicing Course includes all 


q amplifiers, i 
parts. By introducing defects typical LF am in —~ 
you get actual servicing experience ts. 













= 











practicing with this Make tests, 
modern receiver. conduct ex 
A Learn-by-doing. ae. 








YOU BUILD Vacuum Tube 











YOU BUILD Voltmeter 

Broadcasting Transmitter 
Use it to earn extra cash ia 

As part of NRI Communications Course | fixing neighbors’ sets; 

‘ou build this low power Transmitter, bring to life theory 
A commercial broadcasting operators’ ‘ou learn from 
methods, procedures. Train for your FCC . RI's easy-to- SS 
Com Operator's License. understand texts. . 








For Higher Pay, Better Jobs 
Be a Television-Radio Technician 


; Servicing Needs Train at Home the NRI Way 


— 4 » 
More Trained Men “{P Famous for Over 40 Years 
am Cestebte TY, Sev) Tree 'y NRI is America’s oldest and largest home study 
ing new demands for J. E. Smith, Television-Radio school. The more than 40 
trained Technicians. Good ~ Fe years’ experience training men, the outstanding 
opportunities for , spare reputation and record of this school—benefits 
time earnings or a business YOU many ways. Successful graduates are everywhere, in 
ofyour own. Enjoy prestige. Small towns, pd cities. You train in your own home, keep 
. ‘ - our present job while learning. Let us send you an actual 
esson, judge for yourself how easy it is to learn. 


No Experience Necessary — NRI Sends 
Many Kits for Practical Experience 


You don’t have to know anything about electricity or 
Radio to understand and su with NRI Courses. 
Clearly written, illustrated NRI lessons teach Radio-TV- 
Electronic principles. You get NRI kits for practical 
experience. All equipment is yours to keep. Mailing the 
postage-free card may be one of the most important acts 
of your life. Do it now. Reasonable tuition, low monthly 
payments available. National Radio institute, Wash. 16, D.C. 


—— =~ = 1 NRI Graduates Do 
First cLASsS|! Important Work 


Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 











Broadcasting Offers 


Satisfying Careers 


4000 TV and Radio sta- 
tions offer interesting posi- 
tions. Govt. Radio, Bélice, 
Two - Way Communica- 
tions are owing fields. 
Trained TV-Radio Opera- \ 
tors have a bright future. - 
———- 
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Works on Color TV 
“NRI changed 
my whole life. If 





“Opened my own 
shop before re- I d not taken 
ceiving diploma. the course, prob- 
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in my own busi- be a fireman, 
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No Postage Stamp Necessary if Mailed in the United States 











Cressey, Stock- along.” J. F. ME- 
ton, California. LINE, New York. 


See Other Side for More 
information to Better Pa 
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64-page CATALOG 


Washington 16, D. C. 
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bulletin of over 60 pages. The Internation- 
al Short Wave Club, 100 Adams Gardens 
Estates, London SE 16, England, lists the 
latest short-wave news in a four-page bul- 
letin that is sent airmail anywhere in the 
world by the first of the month. The Uni- 
versal Radio DX Club, 21446 Birch St., 
Hayward, Calif., also publishes a bulletin 
of short-wave information 19 times each 
year. 

And don’t forget the Short-Wave Re- 
port, which appears regularly in POPULAR 
ELECTRONICS with the latest news on the 
short-wave broadcasting bands. Read it 
each month... and “Listen to the Voices 
of the World.” —30-— 


AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
They’re Putting TV on Tape 
(Continued from page 50) 


up tiny particles of the coating. When this 
happens, the particles get between the tape 
and the head and drop-out occurs. The 
head is therefore ground and polished— 
the term is “lapped in’’—before use. 

In the Ampex video recorder, four heads 
are used, mounted on the outside of a wheel 
and projecting like the teeth of a rotary 
saw. The wheel rotates at a speed of 14,400 
rpm, pressing against the tape in a cross- 
wise manner and recording in a crosswise 
pattern to give the tremendous footage of 
tape that will take the wide video signal. 
The tape is pressed against the heads with 
a pressure of 20,000 pounds per square inch. 
This creates such friction that previously 
it softened the binder that held the oxide 
on the tape. Better binders have now been 
developed by Minnesota Mining and Man- 
ufacturing. 

New Oxide Pattern. Another major 
change forced on the tape manufacturer 
was a special cross-orientation of the mag- 
netic oxide particles. The particles are rod- 
shaped, and on ordinary tapes they run the 
long way. This results in improved mag- 
netic characteristics. However, since the 
video recorder records crosswise on the 
tape, it was necessary to swing the par- 
ticles 90° to bring them approximately 
parallel to the sweep the head makes across 
the tape. 

The networks don’t believe that the video 
tape recorder will completely supplant the 
use of film. The cost of the recorder is one 
major drawback; smaller stations just 
won't be able to afford it unless the price 
is reduced drastically. Despite all such 
problems, however, you can be sure that 
more and more programs will appear on 
tape, which may end viewer complaints on 
the quality of the picture, if not the quality 
of the program. 
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“ Most Popular 


NOVICE TRANSMITTER IN THE COUNTRY! 


From ‘‘the Worid’s Largest Distributor of Amateur Radio Eqpt!** 


Clabe Ciel 90 


A completely bandswitching, 90 
watt transmitter for 10-160M. 





Here’s a compact, 8x14x8", 
sturdy rig with well-filtered, 
—— ee ol supply. Pi- Just 
network matches most anten- 

nas from 52-600 ohms. Modi- Sany See 
fied grid-block keying is 7 
employed for maximum safety. $ 4 
Has provisions-for VFO input 


“ ; : per mo. 
and operation. Kit form in- 
cludes complete manual and all Net: $67.50 
tubes and parts. Meter and Kit: $54.95 


cabinet carefully shielded for 
reduction of unwanted TVI. 


AND WRL’S TRIED AND TESTED... 


Globe Seout 680 


65 watts CW; 50 watts on 
fone, plate modulated. 


A compact, self - contained, 
bandswitching transmitter for 
operation of the 6 through 80 
meter bands, with built-in 
power supply. High level mo- 
dulation is maintained. TVI- 
suppressed cabinet. Pi-network 
output on 10-80M ; link-coupled 
on 6M, matching into low im- 
pedance beams. 
shielded meter. Globe Scout 
66 is identical, except band- 
oes 10-160M. Size: 
8x14x8’ 


PRINTED CIRCUIT SCREEN MODULATOR 


Designed to permit radio-telephone operation with the 
— and similar CW Xmttrs. Seft contained. Kit: 
$13.95. 


FREE 1958 CATALOG! 


New 200 page catalog with 
hundreds of. illustrations of 
over 15,000 quality items 
from the nation’s leading 
manufacturers. Everything 
for the ham, hi-fi enthusi- 
ast, experimenter and serv- 
iceman. Send for your copy 
today! 





New type, 





- 
© Free Catalog! Info on oO Chief (1 Sco 


Name: 





Address: 





City & State: 
WORLD'S MOST PERSONALIZED RADIO SUPPLY HOUSE 
— 





3415 W BROADWAY, CO. BLUFFS, 14., Phone 











Can you think faster 
than this Machine? 





GENIAC set up to do a problem in check valve research 


Be careful before you answer. GENIAC the first electrical brain con- 
struction kit is equipped to play tic-tac-toe, cipher and encipher codes, 
convert from binary to decimal, reason (in syllogisms) as well as 
add, subtract, multiply and divide. Specific problems in a variety 
of fields—actuarial, policy claim settlement, physics, etc.—can be set 
up and solved with the components. Connections are solderless and 
are completely explained with templates in the er This covers 
33 circuits and shows how new ones can be design 

You will find building and using GENIACS a wo ~- experience; 
one kit user wrote us: ‘‘this kit has opened up a new world of think- 
ing to me.’’ You J. ..Be. see how computing, problem solving, and 


game play (Tic-tac-toe, nim, etc.) can be analyzed with Boolean 
Algebra and the algebraic solutions transformed directly into circuit 
diagrams. You create from over 400 specially designed and manu 


factured components a machine that solves problems faster than you 
can express them. 


-—————— MAIL THIS COUPON ——————- 


SCIENCE KITS, Dept. PE-117C, Oliver pbertole Company 
126 Lexington Avenue, New York 16, 


Please send m 
1 GENIAC Electrical Brain Construction Kit and Manual. 


S60.68 Giest of Milesiesigph) @8£=8#= 0 0 =——_s ce eee ecsoeosce 
$20.95 (Elsewhere in United States) =—«—_—s ne eceecvcecces 
$21.95 (Outside the United States) «ween e ee eeeee 


Returnable in seven days for full refund if not satisfied. 


ZT emclose B.ccccccccccces in full payment. 
My name and address are attached. 








A BOX IS NOT 
A MUSICAL INSTRUMENT! 


No _ skilled musical instrument 
maker, including even those in abo- 
riginal tribes, has ever found a rec- 
tangular box satisfactory. IN SPITE 
j OF THIS, today many HI-FI speaker 
; systems proclaim the ultimate in 
' high fidelity, yet they employ nothing 

more than the most elementary boxes 
to perform the complicated function 
of transforming the vibrations of the 
loudspeaker into sound. 

In the KARLSON ENCLOSURES, 
specially curved internal and exter- 
nal structures are used to provide you 
with the highest performance capabil- 
ities available in the industry today. 
Actually the Karlson Enclosure is 
one of the most fabulous musical in- 
struments ever created and is capable 
of reproducing every sound from a 
baby’s breath to the mighty roar of 
thunder. After long and rigorous 
tests, we know definitely that the 

Karlson Enclosures can outperform all other units now available 
on the market at any price, 

Despite their fantastic performance characteristics these units 
are available to you in 20 different models in KIT, UNFINISHED 
AND FINISHED FORMS, at prices you can afford, ranging from 
$18.60 to $174.00. 

SEND FOR OUR COMPLETE CATALOG TODAY AND LEARN 
HOW THE KARLSON ENCLOSURE CAN BE FITTED TO YOUR 
SPECIFIC NEEDS. 


See SSeS SS Sea ee ae 
KARLSON ASSOCIATES, INC., Dept. PES 
1610 Neck Road 

Brooklyn 29, N. Y. 


Please send catalog, 


— 
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Speaking of Extra Speakers 
(Continued from page 62) 


too, in different rooms, different levels of 
sound may be required. 

It’s a good idea to equip each speaker 
with a level control, located right at the 
speaker in question. These “pads” are avail- 
able commercially either from Labtronics 
Corporation or P. R. Mallory Corporation. 
Be sure to specify 4- 8- or 16-ohm types, 
depending upon the impedance of the 
speaker you wish to control. 

Switching Choice. The biggest pitfall 
of all multiple speaker installations is 
found right at this point. Don’t fall into 
it! A 16-ohm speaker belongs across the 
16-ohm terminals of your amplifier. If the 
amplifier is to perform correctly, provide 
the most usable, undistorted power, proper 
damping, proper feedback and other cri- 
teria essential to hi-fi, there must be a 
correct impedance match between ampli- 
fier and speaker. 

Yet, many multiple speaker fans think 
nothing of slapping a second or even a 
third 16-ohm speaker across the same 
terminals of the “amp” when they wish to 
have all three playing at the same time in 
different rooms. Two 16-ohm speakers in 
parallel look like an 8-ohm impedance to 
the amplifier (just as two 16-ohm resistors 
in parallel add up to 8 ohms). With only 
two speakers connected this way, a 2-to-1 
mismatch exists between amplifier and 
speaker systems. Distortion occurs at 
much lower power levels and considerable 
power is wasted. 

Okay, you say, hook the pair of speakers 
across the 8-ohm terminals of the ampli- 
fier and everything will be fine. It will, so 
long as you listen to both at once. But if 
you open one up in the course of your 
switching hookup, you’ll now have a 16- 
ohm impedance across the 8 ohms, still a 
mismatch of 2 to 1. Figure 1 shows a 
typically incorrect switching arrangement. 

Mixing Speakers. There is a way of 
switching two and even three speakers 
of different impedances in and out of a 
system and maintaining virtually perfect 
impedance match at all times. After all, 
your amplifier has several output imped- 
ance taps, and there’s no reason why you 
can’t use more than one in your proposed 
switching setup. 

As one of the common “mixed setups” 
probably consists of one 16-ohm main 
speaker and one 8-ohm secondary system, 
let’s consider this hookup first (Fig. 2). 
You'll notice that when speaker B is used, 
it’s connected across the 8-ohm taps on 
the amplifier. When speaker A is _ used, 
it’s connected across the 16-ohm terminals. 
And, finally, when both are in use, each is 
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YOUR TICKET TOA BETTER JOB 
AND HIGHER PAY! 
























sinsion Jobs Gian ‘We ion Fill 


Jobs in ‘oaieel TV-electronics are going begging. A commercial (not 


amateur) F.C.C. license is your ticket to higher pay and more inter- 
esting employment. We train you quickly —then help you find the job 
you want! 


learn by Mail or in Residence 
Grantham School of Electronics specializes in preparing students to 
pass F.C.C. examinations. Correspondence training is conducted from 
Washington and Hollywood; resident DAY and EVENING classes are 
held in both cities. Either way, we train you quickly and well—NO 
previous training required. 


Grantham Training Is Complete 


The Grantham course covers all the required subject matter completely. 
Even though it is planned primarily to lead directly to a first class 
F.C.C. license, it does this by TEACHING you electronics. 


Our Guarantee 


If you should fail the F.C.C. exam after finishing our course, we guar- 
antee to give you additional training at NO ADDITIONAL COST. 
Read details in our free Booklet. 


Two Complete Schools 


To better serve our many students throughout the entire country, 

Grantham School of Electronics maintains two complete schools — one 
in Hollywood, California and one in Washington D.C. Both schools 
offer the same rapid courses in F.C.C. license preparation, either home 
study or resident classes. 


GET YOUR FIRST CLASS COMMERCIAL F.C.C. 


License in 12 Weeks / 
al 


1505 N. Western Ave. 
Hollywood 27, Calif. 
(Phone: HO 2-1411) 


821 — 19th Street, N.W. 
Washington 6, D.C. 
(Phone: ST 3-3614) 
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ms, 1401 €. Muriel, Orlando, Fla. 
David Seigler, 216 Dowling, Walterboro, S.C. Ist 
=+1 W.D. Mains, 6332 S. Paramount, Rivera, Calif. Ist 
Paul Schuett, 1314 20th Ave., Longview, Wa. Ist 
Robert Todd, 216 West End Ave, Cambridge,Md. — Ist 
Dan Breece, Station KOVE, Lander, Wyo- Ist 
Joe C. Davis, Station WABO, Waynesboro, Miss. _—Ist 
Paul Chuckray, 6874 Weber Rd. Affton, Mo. Ist 
W. Reynolds, 238} Washington Bivd., Venice Calif. Ist 


MAIL COUPON TO NEAREST OFFICE 


(Mail in envelope or paste on postal card) 


Grantham Schools, Desk 73-$ 


821 - 19th Street, N. W. 


1505 N. Western Ave. OR 
Washington 6, D. C. 


Hollywood 27, Calif. 


Please send me your booklet, telling how I can get 
my commercial FCC license quickly. I understand 
there is no obligation and no salesman will call. 

BRREEB so ccccoccceccccccctcccceccoscces 


Oo are 


City. . 
I am interested in: (Home icy kYnceideas Classes. 





that Grantham Students prepare for FCC ex- 
aminations in a minimum of time. Here is a 
list ofa few of our recent graduates, the class 
of license they got, and how long it took them: 


License Wks. 
ist 12 


10 
12 








connected to its proper impedance. While 
it is true that the presence of a speaker 
across part of the output transformer 
secondary winding alters the total imped- 
ance of the winding slightly, the effect is 
much more negligible than would be the 
case when just paralleling the two speakers 
Figure 3 gives a correct hookup for two 
speakers having equal impedances of 16 
ohms. It is similar to Fig. 1 in that each 
individual speaker, when used alone, is 
hooked up to the 16-ohm terminals of the 
amplifier. But in the third position of 
the switch, both speakers are hooked up 
in parallel and at the same time flipped 
over to the 8-ohm terminals of the ampli- 
fier, maintaining a perfect impedance 
match for every setting of the switch. 
Shall We Try For Three? Having gone 
this far, we decided to do something about 
our own “spider web.” You see, our hi-fi 
can be piped to any one of three locations: 


the living room system (8-ohm imped- 
ance), the basement (16-ohm coax job) 
and the upstairs bedroom (8-ohm wall 


baffle system). Previous to this effort, our 
control panel resembled something out of 
a science-fiction rocket dispatching center, 


settings (A, B, C and ABC) wouldn’t do 
because there’d always be the case of 
friends in the living room and basement 
den, eager to partake of much fidelity, 
plus some “spoil-sport’” in the upstairs 
bedroom trying to grab forty winks. A 
good switching system involving three 
speakers should, therefore, work as fol- 
lows: A, B, C, AB, AC, BC, and ABC, or 
a total of seven positions. 

The circuits of Figs. 5, 6 and 7 all uti- 
lize a special switch (Mallory, part num- 
ber 1231L, or the equivalent) which con- 
sists of three sections, adjustable from 
two to eleven positions. The plate shown 
in the photograph on page 60 is nothing 
more than a regular home _ switchplate, 
available in all hardware stores in a va- 
riety of finishes. Mounted in a wall or in 
your equipment cabinet, the over-all effect 
is one of simplicity and professional ‘‘cus- 
tomized” wiring. The small knob supplied 
with the Mallory switch, though adequate 
for its intended purpose, was discarded in 
favor of a larger knob which requires less 
twisting torque and covers the rectangu- 
lar wall-switch-slot in the switchplate. 

A suggested wiring layout is shown in 










































with knife-switches mounted in liberal the photo on page 61 which corresponds 
profusion. to the circuit of Fig. 5. Since there are 
We decided right off that four switch many non-used switch lugs, however, you 
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Solution to crossword puzzle appearing on page 84. 


may find any number of ways of con- 
veniently wiring up any one of the three 
circuits just by following the schematics 
themselves. 

The most practical place for mounting 
your new switch is probably at or near 
the equipment, but there is no reason why 
it cannot be mounted anywhere you find it 
convenient. —%)- 
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Spreading Stations with CSSB 
(Continued from page 52) 


Although the FCC could not permit too 
many new stations to go on the air, since 
that would defeat CSSB’s purpose of wip- 
ing out interference, it would probably al- 
low quite a few new ones. 

Finer Tuning. For the listener, CSSB 
would mean that much finer tuning of a 
receiver is necessary. Right now you can 
pick up most stations 2 or 3 kc. away from 
the station’s authorized frequency. That 
is, if a station is broadcasting at 1500 kc., 
you can get a pretty fair signal anywhere 
from 1498 to 1502 kc.—although the opti- 
mum signal is still at 1500 ke. 

A station broadcasting with CSSB would 
use either the lower or upper of the two 
sidebands available to it. It could use either 
the area from 1490 to 1500 ke. or from 1500 
to 1510 ke.—depending on which sideband 
it picks. If it picks the upper—1500 to 1510 
kc.—the listener would get optimum signal 
strength at about 1502 or 1503 kc., thus 
detuning slightly from the station’s au- 
thorized frequency. However, if you should 
stay at 1500 ke., you would still get as good 
a signal as if the station were transmitting 
a standard double-side»and signal. -—3}- 
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Spectacular New 
Tape System Components 


PENTRON 


¢ STEREO * MONAURAL 


Select only the TAPE UNITS you want! 


Pentron combines professional features 
and custom styling with building-block 
flexibility. Add components when you de 
sire—from the simplest. monaural system 


to the all-inclusive stereo systems 


3 


MECHANISMS 
AVAILABLE 
Featuring 


3 PREAMPLIFIERS 


All CA units have same physical dimensions and 
require same cutout. 


CA-I1: 
only. 


Tape Playback 
nse: 20-20,000 

ope. Signal-to-Noise: 
db 





CA-13: Tape Playback 
preamp and record am- 
lifier. Response: 20-20,- 
boo ‘eps. Signal-to-Noise: 





y oe 
CA-15: Stereo Dual 


sponse: 20- 0,000 cps. 
gnal-to-Noise: 60 db 


Recorded Tapes 
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Hear Fabulous Pentape 


BPENTRON 


Send brochure on Tape Components. 





















Canada: Atlas Radio, Ltd., Toronto 
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(compiled by the editors of Popular Electronics 
and Radio & TV News) 


The world's first complete listings of all hi-fi equipment on the 
market—plus professional advice on how to pick the right 
unit for your own needs. If you're a hi-fi fan now—or want to 
get a rig soon, here's a publication that's tailor-made for you. 


Partial Contents 


% Turntables vs. record changers 

x How to buy a tone arm 

ye How to buy AM and FM tuners 

%& Full guide to tape recorders 

x Detailed facts on preamps and amplifiers 

+x Latest information on speakers, crossover nets, speaker systems 
> Enclosures and consoles 

x Transformers, instruments, record clubs, books, controls, ete. 





only $1.00 


WATCH FOR THIS NEW ZIFF-DAVIS PUBLICATION 
AT YOUR FAVORITE NEWSSTAND 
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Kits for Christmas! 
GENIAC COMPUTER KIT 


You can construct over 50 different circuits and 40 different 
machines that compute, reason, solve puzzles and demonstrate 
a wide variety of basic computer circuits with the GENIAC 
electric brain construction kit. Thousands of schools, colleges, 
industrial firms and private individuals have bought GENIACS 
since we first brought them on the market. 


GENIAC set up to do a problem in check valve research 


We have recently added a circuit for composing music, whict 
gives us special pleasure because it was designed by a 16 year 
old boy who learned about computers from his GENIAC. Dozens 
of other youngsters have created their own designs for comput- 
ing circuits, used GENIACS in their school projects and estab 
lished a solid foundation of information on computers with 
GENIACS. 

Each kit comes complete with Beginners Manual, 
Guide, instructions for building all the machines and circuits 
rack (exclusive with our GENIAC), parts tray, and our complete 
question answering service. When you buy a GENIAC you are 
buying a first course in computer operation. 


Study 


Each kit comes with a one week money back guarantee if you 
are not satisfied. 

Price of Kit complete with parts tray, rack, all components 
manuals and texts $19.95 (postpaid in U. S., add 80c west of 
Mississippi). ($2.00 outside United States.) 


SCIENCE KITS, Dept. PE-117D, Oliver Garfield Company 
126 Lexington Avenue, New York 16, N. Y. 





CHASSIS 
HOLES 
FAST! 


SQUARE 


Smooth, accurate openings made in 142 minutes 
or less with Greenlee Radio Chassis Punch 


Quickly make smooth, accu- 
rate holes in metal, bakelite, or 
hard rubber with a GreEeNLee 
Chassis Punch. Easy to operate 

. . simply turn with an ordi- 
nary wrench. Round, square, 
key, and “D’’ types . . . wide 
range of sizes to make openings 
for sockets, plugs, controls, 
meters, terminal strips, trans- 
formers, panel lights, etc. As- 
sure a fit of parts and 
professional finish to every 
job. Write for descriptive liter- 
ature. Greenlee Tool Co., 2391 
Columbia Ave., Rockford, Ill. 
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Their Master’s Voice 
(Continued from page 73) 


to reduce hum pickup or feedback squeals. 
However, with an understanding of the 
principles involved, the conversion becomes 
an interesting and challenging project. 

Remote Speaker. The remote unit con- 
sists of an ordinary PM speaker housed in 
any manner which suits the _ situation. 
Since the switching during conversations is 
done at the master station, and since the 
sensitivity is excellent, the remote speaker 
can be inconspicuously mounted high on a 
wall or on the ceiling. 

One of the remote speaker leads may be 
“hot” in an a.c./d.c. transformerless set. It 
is important, therefore, to use insulated 
wire to connect the remote speaker. Shield- 
ing should not be necessary. Usually an or- 
dinary twisted pair, such as telephone wire, 
is satisfactory for this purpose. —30— 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

‘Transistor Topics 
(Continued from page 75) 


You'll find that the output signal is not 
a sine-wave. The approximate waveform 
across a resistive load is given in Fig. 2. If 
you prefer a sine-wave for your tests, con- 
nect an additional capacitor across the pri- 
mary of the output transformer (C5). One 
other optional component may be used in 
the circuit—power supply bypass capacitor 
C6; where good quality batteries in good 
condition are used, this anti-blocking ca- 
pacitor is not necessary. 

Short-Wave Receiver. We've received 
many, many requests for circuit data on 
simple transistorized short-wave receivers. 
Actually, almost any of the simpler detec- 
tor-amplifier receiver circuits featured in 
past columns may be used as short-wave 
receivers if their tuned circuits are modi- 
fied to resonate to higher input frequencies. 
John Janning (W8QCN) has submitted a 
basic circuit of this general type (Fig. 3). 
With it, using only a four-foot external an- 
tenna, John indicates that he has received 
DX of 3000 to 4000 miles. 

W8QCN’s circuit includes antenna tun- 
ing capacitor C1, input r.f. transformer 
L1-L2, and main tuning capacitor C2. The 
signal picked up by the antenna and se- 
lected by the tuned circuit, L2-C2, is de- 
tected by a simple diode, then applied to a 
three-stage direct-coupled audio amplifier. 
A common-emitter complementary ampli- 
fier (using n-p-n and p-n-p transistors) is 
used for the first two stages, with its out- 
put driving the final stage, a common-base 
amplifier. Two batteries—a 6-volt unit 
(B1) and a 22%-volt unit (B2)—supply 
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ets. So up-to-date it covers COLOR TV, 


operating power. A pair of standard mag- 
netic headphones (2000 ohms impedance) 
serves as the output load. 

Since the receiver is used at higher fre- 
quencies, some care in layout and wiring is 
necessary. Keep signal leads reasonably 
short and direct. All parts, with the excep- 
tion of the input r.f. transformer L1-L2, 
are standard and readily available. Ac- 
cording to John, you can have maximum 
fun with this circuit by experimenting with 
different coils. As a start, however, he sug- 
gests that L1 consist of 9 turns and L2 of 
24 turns of No. 28 enameled wire on a %4” 
form. The two windings should be spaced 
about “4,” apart. 

If you duplicate W8QCN’s circuit, don’t 
install the batteries or turn the receiver 
“on” until after you’ve double-checked all 
connections for possible wiring errors. And 
pay particular attention to the polarity of 
battery connections. The length of the ex- 
ternal antenna used with this receiver may 
be varied. In general, of course, the higher 
and the longer the antenna lead, the better 
your pickup. 

In use, C1 is adjusted either for maxi- 
mum pickup or to “tune out” any interfer- 
ing local broadcast station. C2 is adjusted 
to tune in desired stations. If you assemble 
a similar receiver and pick up any unusual 





DX, drop a note to Transistor Topics. We'd 
like to hear about your results. 

Readers’ Projects. In our August col- 
umn, we included photographs of an inter- 
esting project assembled by a POP’tronics 
reader—a transistor receiver in a hand- 
made leather case submitted by F. E. Bas- 
sett of Wilmington, Calif. Since then we've 
received other reports—and photos. 

John R. Jensen, of 60 West Grant, Blair, 
Neb., has sent in photos of one of the most 
compact receiver assemblies we've seen. 
Using a standard Lafayette six-transistor 
receiver circuit, John made a few minor 
modifications in the interests of more com- 
pact wiring. He used a small (1%”) Ar- 
gonne loudspeaker in place of the slightly 
larger speaker specified in the original cir- 
cuit, and a UTC SS0-8 interstage coupling 
transformer. And he used RCA 2N140 and 
2N139 transistors in the r.f. stages. 

Using special care in wiring and, prob- 
ably, a healthy dash of patience, John as- 
sembled his receiver in a case measuring 


only 4%” x 256” x 1144”, or only slightly 
larger than a package of cigarettes! The 
completed receiver gives excellent per- 


formance ... John says he can receive a 
broadcast station 70 miles away regularly 
and with good volume. 

Another reader, Ian Cameron, of 318 Mel- 
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Complete road tests of the ten most 
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1600, Triumph TR-3 
Road tests of the four American “Gran 
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Golden Hawk! 


BUYER’S GUIDE for all available 
sports cars—listing names of distribu- 
tors, prices, specifications 
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tion cars—names of factories where cars 


are ordered, factory prices and specifi- 
cations 


BUYER'S GUIDE for plastic sports 
car bodies—fiberglas bodies to fit stand- 
ard American frames. Dimensions, 
prices, where obtainable. 


DIRECTORY 


. . which lists dealers and garages that spe- 
cialize in sports car repairs and spare parts. 


If you're a sports car owner—or plan to be one 
soon... 





| to practically any power transistor, 
| er connected for single-ended Class A or 





rose Ave., Toronto 12, Ontario, reports an 
unusual case of DX reception with a re- 
ceiver he assembled from a circuit pub- 
lished some time ago in Transistor Topics 
—he picked up Moscow, Russia. Distance: 
about 5000 miles. 

Product News. Lafayette Radio (165- 
08 Liberty Ave., Jamaica 33, N. Y.) has in- 
troduced a new universal output trans- 
former for power transistors. A tapped 
primary provides impedances of 8, 12, 16, 
24, 32, or 48 ohms, allowing a good match 
wheth- 


Class B push-pull operation. Secondary 
impedances of 4, 8, or 16 ohms are avail- 
able. The unit will handle unbalanced d.c. 
primary currents up to 500 ma. (42 am- 
pere!). Type number is TR-94. Net price, 
$3.75 each, plus postage. 

Both G.E. and Philco have announced 
price cuts in several of their industrial and 
military transistors. The biggest cut is a 
68% drop in the cost of G.E.’s 4JD1B4 tran- 
sistor. As‘time goes on, we can expect 
even more “miniaturization” of prices. 

RCA (Semiconductor Division, Somer- 
ville, N. J.) has introduced quite a number 
of new transistors, including eight new p-n-p 
junction types intended for compact enter- 
tainment receivers (2N407, 2N408, 2N409, 
2N410, 2N411, 2N412, 2N405 and 2N406) 
... anew medium-speed switching transis- 
tor (2N404) ... and three high-frequency 
r.f. transistors for all-wave battery port- 
able receivers (2N370 as an r.f. amplifier, 
2N371 for the local oscillator, and 2N372 
as a mixer). 

Burstein-Applebee Co. (1012 McGee St., 
Kansas City, Mo.) is offering a pre-wired 
three-transistor audio amplifier. Designed 
originally for use as a phonograph ampli- 
fier, the unit should have many general- 
purpose applications in the home or shop. 
The circuit appears similar to that em- 
ployed in Philco’s portable transistorized 
phonograph, introduced some time back. 
You'll find a description of this circuit, plus 
a schematic and parts values, in the Octo- 
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a Burstein-Applebee's transistorized audio amplifier. 
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Everyday English--A Course Anyone Can Understand 


Sponsored by the Navy to turn out trained technicians in 
record time, this modern course presents Basic Electricity 
and Basic Electronics in a simple way that everyone can 
grasp—regardless of previous education! Every phase is 
made instantly clear—explained in plain, down to earth 
English—with hundreds of easy-to-understand illustrations 


to help you! 


Volumes 1 and 2 of “Basic Electricity” cover DC com- 
ponents and circuits; Volumes_8 and 4 cover AC com- 


Learn BASIC ELECTRICITY - BASIC ELECTRONICS the easy “Picture Book” way! 


ponents and circuits; Volume 5 covers AC and DC motors 
and machinery. 

Volume 1 of “Basic Electronics” covers Diodes & Power 
Supples; Vols. 2 and 8 cover Amplifiers & Oscillators; 
Vols. 4 and 5 cover Transmitters & Receivers. 


This course is so different, so complete—there’s no need 
for the usual letter writing, question and answer corres- 
pondence! Learn at home—at your own pacel 
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risk nothing! When you receive the volumes, examine 
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HERE’S THE MOST EXCITING 
AMPLIFIER DEAL EVER! 


PUSH-PULL CLASS B OUTPUT 


TRANSISTOR 
AMPLIFIER 


Offers limitless possibilities for the design and build- 
ing of all sorts of interesting electronic devices. No for- 
ward thinking experimenter, builder, student or hobby- 
ist can afford to miss out on this very timely offer. 
Precision designed and built by one of America’s great- 
est names in the major appliance field for use in their 
battery operated portable phonograph which sold for 
$59.95. EVERY ONE IS BRAND SPANKING NEW, has 
been individually tested and FULLY GUARANTEED. 
Just think, amazing big amplifier performance from a 
unit not much larger than a cigarette case. Perfect 
audio for personal portable radios, or portable phonos 
.. « for building intercoms, burglar alarms, detecto- 
phones, etc.—any purpose where a miniature battery 
powered amplifier is wanted. 

LOOK AT THESE SPECIFICATIONS: Three transistor cir- 
cuit consists of a amplifier stage feeding two transistors 
in push-pull Class B output. PROVIDES PLENTY OF 
VOLUME TO FILL LARGE SIZE ROOM. Combines effi- 
cient fuse-junction power-type transistors with latest 
printed circuit wiring. Panel serves as the chassis. Has 
transformer coupling between stages and direct coupled 
heavy-duty 4° PM speaker for amazing BIG speaker per- 
formance. (Specially designed for the amplifier with 30 
onm voice coil.) Input terminal and separate 2 meg 
volume control provide for easy adaptation to all uses. 
Has ample gain for crystal phono pickup. 

Inexpensive to operate. | Uses only four standard 
flashlight cells. Power consumption 350 milli watts. 
Amplifier size only 5” x 2V2” x 12" H. Supplied with 
all transistors, speaker, volume control, wiring instruc- 
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WE DON'T NEED ENGINEERS 


. . . but they write to us daily to order our 
GENIAC Electric Brain Construction Kits 


So do TEACHERS, SCIENTIFIC AMATEURS, INDUSTRIAL FIRMS 


and schools. (See list below.) 
THOUSANDS OF SATISFIED CUSTOMERS have 
bought GENIACS on a 7 DAY REFUND guarantee 


We are proud to offer our 1957 Model, with up to the minute im 
provements for the thousands of new customers who can use them 
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WHAT IS A GENIAC? 


Here is a picture of the 1957 Model GENIAC in the display rack 
($3.00 separately) which comes with every kit. 

GENIAC stands for Genius Semi-Automatic Computer. A kit of 
specially designed switch decks and racks which permit the user to 
construct more than thirty different machines (following directions 
and wiring diagrams) and as many more as he is able to design him- 
self. These machines demonstrate the applications of electric circuitry. 


APPLICATIONS OF GENIAC 


SIMPLE COMPUTER CIRCUITS of binary, decimal adding, a yen 
dividing, multiplying machines, PROBLEMS in symbolic lo reason- 
ing, comparing. PSYCHOLOGICAL TESTING and EXP ERI Mi ‘NT G AMI 
PLAYING CIRCUITS for tit-tat-toe and nim. ACTU 


SOME OF OUR CUSTOMERS 


Allis-Chalmers e« Remington-Rand e International Business Machines 
e Manual Missionary College e Barnard College e Westinghouse Elec- 
tric « Philips Laboratories « General Insurance Co. of America « 
Lafayette Radio e Rohr Aircraft Co. e Albert Einstein Medical Col- 
lege e Naval Research Laboratories e Board of Education, Tecumseh, 
Nebraska e Los Angeles Public Schools « Jefferson Union High Schooi 
e Oklahoma A & M e Courtland Jr. High School « Bell Telephone 
Laboratories. 


WHAT COMES WITH THE KIT? 


ARIAL ANALYSIS. 


—— . SIMPLE ELECTRIC BRAINS, AND HOW TO MAKE THEM 
64 page experiment manual.—NEW! 2. MINDS AND MAC ey 
200 page text on computers, automation and cybernetics.—NEV 

3. WIRING DIAGRAMS for basic GENIAC circuits.—NEW! 4. sont a 

ners Manual for the person who has little or no ao with 

electric circuits.—NEW! §. GENIAC study ruide he equivalent 

of a full course in computer fundamentals, lists ‘additional readings. 


PARTS—PANELS, DISCS RACK (for easy assembly and display) 
Hardware, wire, tools, battery, holder, etc. for more than thirty 
machines. 

SEND for your GENIAC now. At only $19.95, a bargain, comes com- 
plete with over 400 parts and components 7 books and manuals. 
We guarantee that if you do not want to keep GENIAC after one week 
you can return it for full refund. 

Add 80¢ west of Miss., $2 outside U. S. Mail Name & Address with 
check or Money Order ‘to 


OLIVER GARFIELD CO., DEPT. PE-117E 


126 LEXINGTON AVE. NEW YORK 16, N. Y. 


SPECIAL CATALOG BARGAIN! 
RONIC MIX BARGAIN 


We stripped the finest Gov't Surplus to 
bring you this Valve, includes solenoids, 
transformers, potentiometers, capacitors, 
switches, plugs, coils, rheostats, plus so 
mae mony others we can't list them oll, ... 


Ne. BL-MX100—100 POUNDS of PARTS $19.95 
Ne. EL-MX S0— 50 pounds of parts. 14.95 
(ne. at-mx 25— 25 pounds of parts. 9.95 
Ne. HL-MX 10— 10 pounds of parts 4.95 



















396 PAGES 
The LARGEST COLLECTION of BARGAINS 
ever assembled in one catalog! 


WATIONALLY ADVERTISED MERCHANDISE + NW 
and USED GOVT. SURPLUS + FACTORY CLOSE 
OUTS + EXCITING IMPORTS! 


From EVERYWHERE PALLEY'S now bring you 
items of every description! This fabulous catalog 








cud SOF — LIMITED EDITION! ORDER YOURS NOW! 
& mailing) SOC RUD en your Gat enter edt 20 ere 00 or more. 
2263 E. VERNON AVE., DEPT. PE. PE.11 
LOS ANGELES 58, CALIF. 











Always say you saw it in—POPULAR ELECTRONICS 


ber 1955 issue of Raptio & TV News (see 
page 41). 

Transistor Manual. The General Elec- 
tric Company (Electronics Park, Syracuse, 
N. Y.) has released the Second Edition of 
its pocket-sized Transistor Manual. Still 
priced at only fifty cents a copy, the Sec- 
ond Edition is approximately 75% larger 
than the first. Be sure to pick up your 
copy of this valuable booklet . . . you’ll find 
it chock full of useful technical data, cir- 
cuits, and reference material. 

That’s all for now, fellows. 
month. 


See you next 


Lou 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


Among the Novice Hams 
(Continued from page 87) 


to the other, it must flow through each 
resistance*in turn; therefore, the total re- 
sistance must be the sum of the individual 
resistances, or Rtotat = R1 + R2 + R3, 
ete. For the values shown, the total resist- 
ance is 1000 ohms. 

Resistances connected in series across a 
voltage source are usually called voltage 
dividers because, by proper choice of the 
individual resistances, any desired percent- 
age of the total voltage can be obtained at 
the taps between them. A voltage divider 
is often used across the output terminals of 
a power supply; there it serves the dual 
purpose of keeping a minimum load on the 
supply and furnishing intermediate volt- 
ages to the associated equipment. 

For practice, let’s design a voltage divi- 
der to do a specific job. Assume that we 
have a transmitter requiring 500 volts at 
100 milliamperes (0.1 ampere) for the final 
amplifier tube plate circuit, and 250 volts 
at 50 ma. (0.05 amp.) and 100 volts at 10 
ma. (0.01 amp.) at other points. A power 
supply capable of delivering 500 volts at a 
maximum of 200 ma. is available. 

Referring to Fig. 2(B), the first step in 
calculating the resistances in the voltage 
divider is to decide on how much “bleeder 
current” to ailow to flow through it. Nor- 
mally, about 10% of the current capacity 
of the power supply is allocated for the 
purpose. Ten percent of 200 ma. is 20 ma. 
When added to the 160 ma. drawn by the 
transmitter, this makes the total key-down 
current drain on the supply 180 ma. 

Starting at the bottom of the divider, the 
only current that flows through R1 is the 
bleeder current, while the voltage across 
it is obviously 100 volts. Substituting these 
values in the appropriate Ohm’s law form- 
ula gives: R1 = 100/0.020 = 5000 ohms. 

Proceeding to R2, the current through it 
is the 20-ma. bleeder current, plus the 10 
































































































































(see ma. drawn from the 100-volt tap, or 30 ma. current without overheating. Use either of 
The voltage across it is the difference be- the power formulas to determine the watt- 
Elec- tween the voltages at the two taps: 250 age rating of the resistors. 
cuse, volts—100 volts = 150 volts. Solving for Under no-load conditions, the voltage at 
yn of the resistance of R2 using these values’ the divider taps will be higher than when 
Still gives: R2 = 150/0.030 = 5000 ohms. they are under load. The main advantage 
Sec- To calculate the value of R3, we add the’ of a voltage divider over series dropping 
irger 50 ma. drawn from the 250-volt tap to the resistors is that voltage variation between 
your 30 ma. already accounted for, making the the load and no-load conditions is mini- 
| find current through it 80 ma. The voltage mized. 
_ cir- across it is 250 volts (500 volts — 250 Resistances in Parallel. Figure 3 
volts). Solving Ohm’s law with these (page 130) shows three resistances in paral- 
next values gives: R3 = 250/0.08 = 3125 ohms. lel. The formula for calculating the effec- 
Then add the three resistance values to- tive resistance of such a combination is: 
Lou gether: 5000 + 5000 + 3125 = 13,125 ohms. 1 
vev" One large resistor (13,000 ohms would be Retr. = 
close enough in an actual circuit) with ad- 1 1 1 
justable taps or three separate resistors —+—+—t... 
could be used. R1 R2 R3 
To complete the calculations, determine If you are a whiz at algebra, you know ex- 
7 the current that will flow through the actly how to solve this formula and need 
on divider with no connection to the taps by not worry that you may be asked about it 
Sent dividing the supply voltage by the resist- in the examination. If not, you will prob- 
- R3 ance: I = 500/13,125 = 38 + ma. Because _ ably say: “Fine, but what does it mean?” 
oy the supply voltage will undoubtedly in- Fortunately, it’s easy to understand with a 
4 crease somewhat under no-load conditions, bit of explanation. 
oe the actual current will probably be at least Referring to Fig. 3 and taking each 
40 ma. This is more current than flows resistance in turn, we know from Ohm’s 
ltage : 4 
f the through Ri and R2 when power is being’ law that the currents through them are: 
aad. delivered to the transmitter; therefore, Ri J1 = E/R1, 12 = E/R2, and I3 = E/R3. 
ney and R2 must be large enough to carry this Furthermore, the total current is the sum 
vider ; 
ibe BUILD YOUR OWN AMATEUR TRANSMITTER! 
dual 
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S&S ° ' y PN- NETWORK WHAT'S THE 
ep in Fi - nt DIFFERENCE >? 
tage THE ‘RANGER’ RATES AT 75 ‘HERE'S ANOTHER 
eeder WATTS CW INPUT...65 PHONE.. FEATURE, BOYS. “RANGER” 
THE “VALIANT” 1S RATED AT BOTH THE “RANGER*“ Kit... . $214.50 Net 
Nor- 275 WATTS CW AND SSB*.200 || AND THE *VAL/ANT* Wired. .$293.00 Net 
yacity PHONE. BOTH FEATURE T/MED MAY BE USED TO ~ : 
SEQUENCE KEY/NG. AND THE DRIVE ANY OF THE 
r the VALIANT’ HAS SPEECH POPULAR KILOWATT 
) ma. CLIPPING, MODULATION TUBES -NO CHANGES 
LIMITING, AND REQUIRED TO SWITCH 9, i z 
y the ‘PUSH-TO-TALK.4 FROM TRANSMITTER ADVENTURER “VALIANT” 
’ TO EXCITER Kit. ..$54.95 Net ; 
down Kit... ... .$349.50 Net 
OPER- Wired... $439.50 Net 
| @GETTHE ~p—————— — — — — — 5 
Tr, a FULL STORY 1 £. F. JOHNSON COMPANY 
is the 2c 3006 Second Ave., S. W., Waseca, Minnesota | 
icTOSS MITTERS= Please send me a copy of your mos! recent | 
these amateur catalog. 
form- - 
ome Se | 
ns. - 
. <x PEP INPUT 
igh it WITH AUXILIARY ‘en lt RE tart | 
he 10 SSB EXCITER. City Stote__ | 
NICS 
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TELLS HOW TO ; " 
ANSWER RADIO 9 
o amelie 


RADI q Ii I2 I3 
SERVICE LIBRARY uavene “ie @ 


HERE IS LATE INFORMATION | SOURCE 
IN A HANDY FORM FOR RADIO R2 R3 
AND TELEVISION REPAIRMEN, Ri 

SERVICEMEN AND STUDENTS 
AUDELS T.V. RADIO SERVICE 
LIBRARY — Over 1500 Pages — 
1085 Parma ane . serene. 
1001 Important Facts & Figures on H ° . 
ModernT'V. Radio, BlectronisDevices | Fig. 3. How to calculate the effective resistance 
at your fingers ends. Highly Endorsed. | when three resistances are connected in parallel. 
INCLUDES TRANSISTORS 


& Transistor Circuits, Rectifiers, 
Record Changers, P.A. Systems, Tape 











Recorders, Phonograph Pick-ups, | Of the individual currents: Irera: = J1 + 12 
EM, Auto Radio: Radio Compass. | + 73, or Ire: = E/R1 + E/R2 + E/R3. 
ASK TO SEE IT! Reverting to the fundamental Ohm’s law 













IT WILL PAY TO KNOW— 
Wj The Basic Principles —Construction— | 
i) Installation — Operation — Repairs — 


again, the effective resistance of the three 
resistances in parallel is: 
i) Trouble Shooting. Shows How to get E 
% Sharp, Clear, T.V. Pictures. ee 
| Retr. = 
| 
| 





% Explains Color Systems, 
Methods of Conver- 
CTR sion, Terms, etc. In- 
Mie iieme)y cludes Ultra High Fre- 


uency — Valuable for - ) 
$ Quick Ready Reference z | R1 R2 R3 
eneearg 46 St ee Sew. Of course, we can make E any value we 
Get this Information for Yourself. e “hee = 
2 VOLUMES 7 DAY TEST—PAY ONLY $2 mo. | Wish, as long as it is the same in each part 


per scccccseess MAIL ORDER::<ccccacesses | Of the equation. For convenience, £ is 
AUDEL, Publishers, 49 W. 23 St..New York 10,N.Y. | USUally made equal to one volt in parallel- 
Bey tree nial. if OK twill remit $2 in? days and $2 monthly | resistance calculations, making the last 


until $8, plus shipping charge, is paid. Otherwise ft will return them. equation the same as the first one given 


Install Aerials—How to ae. 






E E E 























——_ ——_—— | here. 
ade none The effective resistance of 2-, 4-, and 5- 
Occupati nominee: ohm resistors in parallel is 1.05 (to two 
Employed by | decimal places). I suggest you verify this 
= a oe | answer for practice and then make up a few 
I | practice problems of your own. In checking 
Om m e4_ | your answers, remember that the effective 
The Famous Little Jewel... | resistance is always less than that of any 
"Music Lovers Amplifier” | of the individual resistances. 
BRAND NEW 2 Ree oy FAR » « » | News and Views 
applied to one of the World's most famous amplifiers. The . : 
LJ6Kit, long known as a ‘Best Buy in Hi-Fi,’ is now avail- Ken, KN40KV/2, has installed a 10-position 
and you'll ‘marvel at this construction method.» “™““** | | erystal selector and an antenna-changeover 


DO IT THE LITTLE GENIE WAY 
SO SIMPLE IT’S LIKE MAGIC 


KIT 


$9495 


: FEATURES : 
Highest vaiue 10 watt amplifier kit in the low priced field. 
Features include built in pre-amplifier, record, compensator 
on phono channel, 4 inputs, bass and treble controls. Unique 
arrangement of bass contro! in volume contro! circuit enables 
volume contro! to be used as a loudness control. Complete 
with punched chassis, hook up wire, solder, hardware and 
step by step instructions. Can be assembled with only a 


relay for his Heath DX-20 transmitter, and 
an S-meter for reading the signal strength of 
incoming phone signals to his Heath AR-3 
receiver. He uses the S-meter circuit from the 
ARRL Radio Amateur’s Handbook. Both 
transmitter and receiver modifications work 
fine. Ken also suggests that amateur clubs 
willing to help prospective amateurs should 
have their programs listed in our column. 
... Bob, KNICVH, received help in getting his 
license from KN1BOC, who teaches electricity 
at his school. Bob, in turn, offers to help other 





screwdriver, long nose eECIFICATIONS  '* “°léering ‘ren. | | beginners. In a week on the air, KNICVH’s 
Distortion: 20% harmonic fy _ WRL Globe Chief and 66’ antenna has made 
__Negative feedback: 12 DB. 20 to 20,000 CPS. at 1 watt eight contacts in five states... . Jacob, 


ee een WN6GCU, reports that his 15-meter “folded 
GROMMES & PHILLIPS dipole” antenna gets out much better since 


5857 W. Lawrence Avenue 


‘Chicago 30, Illinois he installed a set of balun coils between his 
D Please send LJ6 Kit. 1 enclose $24.95 Johnson Adventurer transmitter and the 
ELECTRONICS O Please send ‘“‘HOUSE OF KITS"’ Catalog antenna feed line. It should. His receiver is 
Mm IN 
EDUCATIONAL IE oe ore duo ala alae og ae ie an AR-3. 
CRAFTS ) Bill, WN6O0QU, has been getting excellent 
aAin-consitionina “OORESS sone eeeeeeeenees .. | | results on 40 meters with his home-brew 20- 
isnine a ........ on... dite | watter feeding a dipole and receiving on a 
HUNTING ee —a~ onl ae AR-2. He is ready to give 80 meters a 
ouatnkatbuse The House of Kits Heath Pin 








whirl after having put up a 30’ steel-pipe 
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CAPACITOR KIT 


handles 90% 0 Of ceramic capacitor needs 


The Sprague “Universal” Ceramic 
Capacitor Kit CK-4 contains 12 “Uni- 
versal’ Ceramic Capacitors... just 
four of these capacitors take the place 
of forty-two regular capacitors, with 
capacitance values from 400 uF to 
.015 uF. Handy card tells how to con- 
nect leads to get capacitance you need. 
Only $3.96 net. See your jobber or 
send check or money order to SPRAGUE PROD- 
UCTS CO., 395 Marshall St., North Adams, Mass. 





















EASIER 
FASTER 
BETTER! 


<< c<Kaeceee ene me eee ee 


KESTER SOLDER 


FREE: “Soldering Simplified’ 
16-page booklet — Send for For TV, Radio Soldering 
your copy today. Everything Electrical 
KESTER SOLDER COMPANY 
4275 Wrightwood Avenue « Chicago 39, Illinois, U.S.A. 


. 
SOLDER 
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MUI) Hite 
mac | 

















This tear gas pencil! dis- 
pe es ometherae clouds 
ear-gas instantly 
Tee. stun end incapacitate the most vi- 
cious man or beast. An effective substi- 
tute for dangerous firearms; leaves no 
SHOPS, LOAN ate ge injury. No selling experience 
OFFICES, BANKS needed. andie as a profitable sideline 
—HOMES, (NOT e- conn ye "lt sell it 8, time. Start 
SOLD TO Mi- now! § Easy Saies net $25.00 a day up. 

NORS) se ss. 33 for complete demonstration 

kit of Automatic Tear Gas Pencil, 10 


HA SEM. Demonstrators and 3 powerful Tear 
ATION 


Gas Cartridges. 


SERVICE STA- 
TIONS, BAR, 
CAFE WORKERS, 
SMALL STORES, 














DEPT. PE-117, ST. —. MINN. 
WANT A BETTER JOB: BECOME AN 
ONLY 32 MONTHS TO EARN A BACHELOR OF 

SCIENCE DEGREE IN ELECTRONICS ENGINEERING 

Class enrollment limited to allow for individual instructions. 

Chartered by state of genome op Nonprofit-nonsectarian, co- 

ee PPROVED. 26 

PPROVED FOR *VETS—ENROLL NOW! 
SEND FOR FREE CATALOG 


PACIFIC STATES UNIVERSITY 








1516 S. WESTERN AVE. Dept. M LOS ANGELES, CALIF. 








' 
Exciting details free! 





Sleep- Learning cha 
P.0.Box 610-r« Omaha, Nebraska 
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IN ONLY 
2 YEARS 


he'll have an 


ASSOCIATE «+ SCIENCE 


DEGREE in... 


win cae 







# 

“ hrs 
Ob ABE 

| DESIGN 


The increasingly acute shortage of 

engineering talent assures unlimited 

- Opportunities in electronic and aviation 

fields. A 2-year intensive course at 

Embry-Riddle—an approved technical 

institute—leads to a Degree and 

specialization in rewarding careers 

such as servo and instrumentation 

\ engineer, electro-mechanical engineer, 
} 
} 


















electronic design engineer, and 
materials and process engineer. 


\ Embry-Riddle’s constant supervision, 
concentration on essentials, and 

(, minimum required instruction of 
: 25 hours per week assures you the 
i education your future requires 
You'll enjoy Miami's perfect 

year-round climate for study 

and training. 

Take your big step now. Think 

BIG—think Aviation! Mail cou- 

pon for pictorial brochure and 

complete outline of curricula. 


TRAINING 

AUTHORIZED 
UNDER 

G.1. BILLS 


s Riddle 


inseTrrirytTte 





AERONAUTICAL 


@ i MAIL THIS COUPON TODAY B @ 


DEAN OF ADMISSIONS, Dept. 47 
Embry-Riddle Aeronautical Institute 
Miami 30, Florida 


Without obligation, please send FREE and post- 
poid full particulars. 

[] ELECTRONICS ENGINEERING DESIGN 

(_] AERONAUTICAL ENGINEERING DESIGN 
(] A.&P. TECHNICIAN [| FLIGHT 


ra Nome Age 


& Address 


City State 
1 am a (check one) 0 Veteran ( Non-Veteran 


RB@e@aeeBRBEEE S&S 
131 











Generator-Motors-Magnets 


MAGNETO GENERATOR 


Hand Crank Type for ringing telephone. 





AC output. Has powerful Horseshoe Mag- 
nets. Prices: W/3 Magnets. . $2.95 
W/4 Magnets .. 3.95 


POWERFUL MAGNETS: 


Ram's Horn Type, as eoreeeme: 


Size: 91/2"x6"x3” $12.95 
25 ib. Lift: Size: 21 2’ '*21/ a” % 

11/2", Horseshoe be er 2.95 
75 ib. Lift: Size: Lect yan x3” ° 

Horseshoe Ty 4.95 
Bar Type: Size: 23”"x1I% xa" 1.50 
Round Type: Size: 3” Dia. ..... 1.95 
Asst. Sizes: 1%, 2, &1 ib. Round 

and Sanare ieee 1.50 


GUN SIGHTS: 
K-13 ILLUMINATED COMPENSATING GUN 
SIGHT—Complete with Polarized Filter, 
Magnifying and Refiex Lenses, Gears, 
Lamp, etc. Price .. $5.95 
N-6A ILLUMINATOR GUN SIGHT—With 
35mm Lens and Filter. Price $4.95 


GEAR REDUCTION MOTORS: 





DELCO 5069370 (Pictured at right.) 
27 VDC Reversible PM Motor and 
Gear Assembly, in an aluminum case. 
Output speed is 80 RPM gg a 
friction clutch to a double shaft— 





144x374" Om one side. 14"x1l/2” on 
the other side. Complete Assembi ° 
Size: 35"x2"x414" excluding shaft. 
Has built-in noise filter system. 
Weight: 1 ib. S ozs 

Pee acces : = $5.95 
SAME MOTOR as used in above As- 
sembly—Size: 1te"x1llt/2"x $3 95 
214". Weight 4 oz. ’ 


General Electric 5BA1L0AJ52 
SA 





27 Voits @ mp. Gear reduction 
145 RPM output on a 44"'x3g” splined 
shaft. oz. inch torque. Motor size: 
2g 2” Weight: 8 ozs. (Pictured 
at left.) 

Priam cece 4,95 
" General Electric 5BA10AJ370 

ear reduction 

250 RPM 4.95 


AC TO Dc KIT. RECTIFIER KIT to neneta small pe 
="Motors listed above. 115 voit 60 95 
input; output 24 VDOC 1.5 Amps. Complete with Recti- $4.9 
fier Transformer. Wire, Terminals, Instructions, etc. ‘ 
Address Dept. PE e 25% Deposit on C.O. D. Orders $5.00 
and over e All prices are F.O.B., Lima, Ohio 








FAIR RADIO SALES 


132 SOUTH MAIN ST 


LIMA, OHIO 











college graduates 
get ahead faster! 


You see it in your own city. They have higher incomes ... advance 
more rapidly. Grasp your chance for a better life. Industrial growth 
+ automation .. . technical advances create career opportunities 


for engineers, accountants, management experts. Share rewards await- 
ing college-trained men. Important firms visit campus regularly to 
employ Tri-State College graduates. Start any quarter in this world- 
famed college. Approved for veterans. 


Bach. of Science degree in 27 months 


in Mechanical, Civil, Electrical, Chemical, Aeronautical, Radio (TV- 
Electronics) Engineering. In 36 months a B.S. n Business Administra- 
tion (General Business, Accounting, Motor Transport Management 
majors). Superior students may accelerate. 36-week course in Drafting. 


Intensive programs; technical fundamentals stressed: 
courses with more professional class hours. 
ized instruction. Enrollment limited to 1550. 
Beautiful campus. Well-equipped, 


comprehensive 
Small classes: personal- 
Preparatory courses. 
new and modernized buildings and 
laboratories. Enter Jan., March, June, Sept. Earnest, capable students 
(whose time and budget require accelerated courses 
and modest costs) are invited to write Jean McCarthy, 
Director of Admissions, for catalog and book ‘‘Your 
Career in Engineering a Commerce.’ 


ay TRI- STATE COLLEGE 


36117 College Avenue 











Angola, Indiana 








pole to support it at a cost of $6.00. Bill offers 
to help prospective hams. . . . Red, KN2ZSP 
(father) and Bob, KN2ZSQ (son) have been 
on the air for three months with the 2- 
meter phone rig described in the booklet, 
“How to Become a Radio Amateur.” It runs 
18 watts to a 2E26 and feeds a “ground 
plane” vertical antenna. DX on this band has 
been about 100 miles. Bob has also been on 
80 meters with 38 watts and an antenna 15’ 
high, working six states in 2% weeks on the 
band. Red is still building his 75-watt, 3- 
band c.w. (code) rig... . Ted, VE5EH, reports 
from Moose Jaw, Sask., that he operates on 
7154 ke. with a 6AG7-6L6 transmitter feeding 
a 132’ antenna plus an Ocean Hopper re- 
ceiver. He offers to listen for Novices. He also 
favors 2 meters and would like to hear from 
W7’s who are interested in that band. 

Larry, K4LXV, started as a Novice with a 
Heath AT-1 transmitter and an AR-3 re- 
ceiver, and worked 29 states and Puerto Rico. 
Now, as a “General,” he uses a Heath DX-35 
and a Hallicrafters S-40 receiver with an 
added Q-Muttiplier, which he recommends 
highly to all hams with inexpensive receivers 
for increased selectivity... . Derry, K4KWG, 
who uses a converted ARC-5 transmitter at 75 
watts into a Windom antenna and receives 
on a Hallicrafters S-38D, made 130 contacts in 
12 states on 80 meters. ... Terry, W6SDR, 
works 40 meters only running 35 watts.to a 
home-built transmitter feeding a folded 
dipole antenna, 20’ high. He receives on a 
Hallicrafters SX-99. His record is 41 states, 
Japan, Australia, New Zealand, Okinawa, 
Hawaii, Cuba, Canada, and Mexico in a year 
and a half on the air. Terry offers to help 
any prospective amateur obtain his license. 

Ron, WN71YJ, doesn’t think his record of 
25 contacts in four weeks on the air is very 
good, but his six states worked are all con- 
firmed. He uses a Globe Chief running 75 
watts to a 75’ wire on 80 meters and a folded 
dipole on 40 meters. Both antennas are 15’. 
He receives on an AR-3, plus Q-Multiplier, 
but he has his eyes on a new Hammerlund 
HQ-150. .. . Stu, KN2YYQ, couldn’t stay away 
from his rig in the four months he has had 
his license until he went to camp, probably 
to rest up. His Hallicrafters SX-20, a single- 
wire antenna, and a National NC-98 receiver 
have accounted for 25 states, 21 confirmed, 
and several Canadians. He QSL’s (confirms 
contacts) 100% and has received 63 QSL 
cards. ... Jim, KOBVN, has been a General for 
four months and now habitates the 10- and 
1l-meter phone bands with his WRL Globe 
Scout, running 50 watts, and a Hallicrafters 
S-40A receiver. He uses a 10-meter doublet 
antenna, ten feet high. His best DX has been 
Puerto Rico, Uruguay, Haiti, Dutch West 
Indies and most sections of the United States. 
Not bad, especially considering that most of 
it was done during the “dead” summer 
months on “10.” 

For those of you who would like a real DX 
pen pal who needs hélp with radio theory, 
try: Ho Ik Yum, #304-583 Sin Dang Dong, 
Sung Dong Ku, Seoul, Korea... . Jim, KN3- 
ACM, has made 125 contacts from coast to 
coast—17 states—with his 6L6 transmitter 
running 30 watts, in three months on the air. 
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His receiver is an NC-98. Jim and his brother, 
KN3ACN, are anxiously awaiting their Gen- 
eral licenses. Their Dad, W3TKY, has been a 
ham for 25 years. 

Contributors to News and Views: Kenneth 
Brown, KN40KV/2, 45 North Elliot Place, Apt. 
7-H, Brooklyn, N. Y.; Bob Ogren, KNICVH 
(13), 931 Pleasant St., New Bedford, Mass.; 
Jacob Jacobs, WN6GCU (12), 3019 El Monte 
Ave., Oakland 5, Calif.; Bill New, WN6OQU 
(15), 10 Del Monte Dr., Burlingame, Calif.; 
“Red,” KN2ZSP (father), and Bob, KN2ZS9 
(son), 67 Russell Ave., Rahway, N. J.; Ted 
King, VE5EH, 995 Coteau St. W., Moose Jaw, 
Sask., Canada; Lawrence R. Young, K4LXV, 
433 Turners Lane, Fayetteville, N. C.; Derry 
Galbreath, K4KWG, 804 State Ave., Fayette- 
ville, N. C.; Terry Bayler (15), W6SDR, 7381 
Santa Maria Drive, La Mesa, Calif.; Ronnie 
Woods, WN7!IYJ, 3511 Castle Drive, Boise, 
Idaho; Stu Fidler, KN2YYQ, 34 Hamilton St., 
Jordan, N. Y.; Jim, KOBVN, no address given; 
Jim Madison, KN3ACM, 3015 Edgewood Ave., 
Baltimore 14, Md. 

Keep your letters, reports and pictures com- 
ing. See you at this spot next month. 73, 

Herb, W9EGQ 
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After Class 
(Continued from page 83) 


doughnut which increases the energy of 
the electrons. 

Although the electrons tend to spiral 
outward as their velocity increases, the 
magnetic field grows at exactly the right 
rate to counterbalance this tendency. It 
will be remembered that the field of the 
cyclotron is steady and that the spiral path 
is characteristic of such an unchanging 
magnetic flux. Thus, the electrons in the 
betatron follow essentially circular paths. 
The magnetic field around the doughnut is 
allowed to grow for at@y one-quarter of 
the a.c. cycle, but during this brief interval 
each injected electron makes over 275,000 
turns around the circle! 

In the General Electric betatron, the 
magnet weighs 135 tons and the electrons 
cover a distance of about 900 miles before 
being ejected at an energy of 100 m.e.v. 
Each electron at ejection is traveling at a 
speed of more than 99.99% of the speed of 
light and has a mass-nearly 200 times its 
rest mass! 

Bevatron or Cosmotron. How much 
further can we go? Right now in Birming- 
ham, England, at the Brookhaven National 
Laboratory on Long Island, and in the 
Berkeley Radiation Laboratory, they are 
breaking the “m.e.v. barrier” every day. 
The newest of the atom smashers, a proton 
synchroton called the “bevatron” at Berke- 
ley and the “cosmotron” at Brookhaven, is 
at work whipping protons up to fantastic 
energies in the billion electron-volt region 
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6 


ELECTRONIC SUPPLY CATALOG 


ALL tEo RADIO 





SAVE on 


everything in 
electronics 


EASY TERMS 
AVAILABLE 


I) WORLD’S LARGEST STOCKS 


Here’s everything in Electronics 
for Experimenters, Builders, Ama- 
teurs, Servicemen, Engineers ana 
Hi-Fi Hobbyists: 


Amazing Build-Your-Own KNIGHT-KITS 
Hi-Fi Music Systems & Components 
Recorders & Phone Equipment 

TV Tubes, Antennas, Accessories 

Public Address Systems 

Amateur Station Equipment 

Latest Test Instruments 

Industrial Electronic Supplies 

Parts, Tubes, Transistors, Tools and Books 













SAVE on everything in Electronics 
—get fast, dependable service— 
send today for your FREE 1958 
ALLIED Catalog. 


Everything in Electronics 
From One Reliable Source 













ALLIED RADIO CORP., Dept.79-17 
100 N. Western Ave., Chicago 80, Ill. 


O Rush FREE 1958 ALLIED 404-Page Catalog| 


] Name i 


} Address { 


| City Zone State 
ed 
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With H. G. Cisin's Copyrighted RAPID 
“TV TROUBLE SHOOTING METHOD" 


Without experience or knowledge, this guaranteed new method 
of servicing TV sets enables you to DIAGNOSE TV troubles as 
rapidly as an expert. NO THEORY—NO MATH—-you can locate 
all faults in record-breaking time regardless of make or model 

“TV TROUBLE SHOOTING METHOD”’ is the most valuable 
aid to TV servicing ever written se a TV Trouble Diagnosti- 
cian. Increase your present earnings. Open your own I’rofitable 
Business or get a high-paying skilled job. 

It's all in this book . . 
Nothing more to Pay—Nothing else to Buy 

Alphabetically listed are 85 picture troubles, over 58 raster and 
17 sound troubles. By this unique copyrighted method you know 
EXACTLY WHERE the trouble is: plus step-by-step instruc- 
tions, including 69 RAPID CIIECKS, enabling you to find the 
faulty part. 

13 IMPORTANT PRELIMINARY CHECKS NEED NO IN- 
STRUMENTS! Of the 69 Rapid Checks, OVER 65 ALSO 
REQUIRE NO INSTRUMENTS! Kapid checks include emer- 
gency checks for distorted pictures, defective tubes including 
PIX tube, plus 57 others. ALL EXPLAINED IN SIMPLE 
LANGUAGE, PERFORMED WITHOUT INSTRUMENTS, 
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE. 


H. G. Cisin, the author, is the inventor of the AC/DC midget 
radio. He licenses RCA, AT&T, etc. He has also trained thou- 
sands of technicians now owning their own prosperous TV service 
organizations or holding highly paid TV positions. His years of 


experience are embodied in this remarkable new book. 
Guaranteed Money Back in 5 Days if Not Satisfied! 


ABSOLUTELY FREE with each order: H. G. Cisin’ 
newest book ‘‘TV & RADIO TUBE SUBSTITUTION 
GUIDE."’ Gives direct replacements of set and 
xicture tubes. Most valuable servicing aid! ACT 
—get both books postpaid at c« 


RUSH COUPON NOW! 
Le A 





Post- 
paid 
st of only one! 























H. G. CISIN, CONSULTING ENGINEER, 
Amagansett, N. Y 
Enclosed find $1. 


. Dept. P-27 
Rush both books. 
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. S. ARMY 


SIGNAL GUN 









$8.95 


(plus $1 post. & hand.) 
$2 dep. bal. C.O.D. 





| 


Brand new. Complete with tripod, gun- 
stock, goggles, remote control, carrying 
case and official instruction manual. 
Code speed 10 words per minute. Range 
up to 5 miles. White or infrared beam. 
Fixed or portable operation. 
10-DAY MONEY BACK GUARANTEE 
NO LICENSE REQUIRED 


SIG SUPPLY 
Box 118, Bergen Sta., Jersey City 4, N. J. 
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(b.e.v.’s). The proton synchrotron really 
combines the functions of a cyclotron and 
a betatron. 

Protons are first accelerated by a cyclo- 
tron and are then injected at A in Fig. 4. 
They are further accelerated by a varying 
magnetic field as in the betatron. As soon 
as the magnet becomes saturated, the beta- 
tron part of the operation ceases, and fur- 
ther acceleration is then produced by a 
high-frequency voltage applied to electrode 
C. This electrode, known as a cavity reso- 
nator, therefore performs a function sim- 
ilar to the dees in the cyclotron. 

The output of the Berkeley bevatron 
consists of a series of pulses at intervals of 
about six seconds from the 10,000-ton mag- 
net. During each pulse a proton travels 
270,000 miles—a distance greater than that 
to the moon! The average energy output 
of the Berkeley bevatron is on the order 
of six billion_electron-volts! 

Where will it all end? The scientist has 
an insatiable thirst for knowledge and the 
boundless energy to see it through. Man, 
in his quest for the keys to the universe, 
has already duplicated the energy of cos- 
mic rays in his new atom-smashers and has 
surpassed the heat of the sun in his nuclear 
bombs. Can we doubt that next will come 
the “‘trevatron,” and then the “quadreva- 
tron,” and then—who knows? —30- 


AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
Short-Wave Report 
(Continued from page 76) 


tion for program link to Portugal. There 
are six 10-kw. units for relaying programs 
from Munich to Portugal, and a 135-kw. 
medium-wave transmitter beamed to Hun- 
gary and Czechoslovakia. The usual array 
of rhombics and curtains is installed. 
Maxoqueira, near Lisbon, Portugal, is the 
receiving point for programs being relayed 
from Holzkirchen. Triple-diversity receiv- 
ers and three rhombic antennas make up 
the 


basic equipment, while three more 
rhombics are beamed to New York for 
picking up any “hot” items. From Maxo- 


queira, the signals are fed on 462, 463, 464, 
and 467.5 mc. to Lisbon. There is also a 
c.W. circuit to Holzkirchen for handling fre- 
quency changes. Incidentally, all operations 
in Portugal are conducted by the Sociedade 
Anonima de Radio Retransmissao, called 
RARET for short. 

The main studios for Portuguese opera- 
tions are in Lisbon. Some 450 people are 
employed here. Full-time programming, 
from 0500 to 0000, is carried out in Polish, 
Hungarian, and Czechoslovakian. In addi- 
tion, there is a saturation broadcast at 
0000-0110, and another seven hours daily 
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Shrinks Hemorrhoids 
New Way Without Surgery 


Science Finds Healing Substance That 
Relieves Pain—Shrinks Hemorrhoids 


For the first time science has found a new healing 
substance with the astonishing ability to shrink hem- 
orrhoids and to relieve pain—without surgery. 


In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place. 


Most amazing of all—results were so thorough that 
sufferers made astonishing statements like “Piles 
have ceased to be a problem !”’ 


The secret is a new healing substance ( Bio-Dyne*) 
—discovery of a world-famous research institute. 


This substance is now available in suppository or 
ointment form under the name Preparation H.* Ask 
for it at all drug counters—money back guarantee. 

*Reg. U.S. Pat. Office 





AMAZING NEW ‘‘TI-NEE’’ RADIO 





i1AN A PACK OF CIGARETTES! RE- 
EIVES LOCAL RADIO STATIONS MOST 
ANYTIME, ANYWHERE WITHOUT 
EXTRA ANTENNA. Uses semi-conduc- 
tor crystal diode—Hi-Q Tuner. Beautiful 
j black gold plastic cabinet, Built-in 
‘ Speakerphone. 

SEND ONLY $2.00 (bill, ck, mo) and pay postman $4.99 
. COD on arrival or send $6.99 for post- 

paid delivery, SENT COMPLETE, READY TO LISTEN—NOTHING 
EXTRA TO BUY EVER! (Extra long distance Aerial kit included 
free for stations up 1000 miles away.) Available only from: 
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Everything in Electronics 


wh. Radio & TV Parts . 
Industrial Products 
Hi'r Fidelity Sound 
Communications 
Equipment 
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New Location—4/3/ N. Keystone Ave.—Ph. LE 0-373! 
INDIANAPOLIS 5, INDIANA 


INVENTORS 


Learn how to protect your invention. Specially prepared 

*‘Patent Guide’’ containing detailed information concerning 

patent protection and procedure with ‘‘Record of Invention’ 

form will be forwarded to you upon request—without obligation. 

CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 

79-K District National Bidg. Washington 5, D. C. 

















TENGINEERING DEGREES 


~~“) E.E. Option Electronics 


Under and Postgraduate 
Earned Through HOME STUDY 
or Residence Work 


5719-W Santa Monica Bivd. 
HOLLYWOOD 38. CALIFORNIA 






UNIVERSITY 



































POWER 







e S&S Bands 10-15-20-40-75 meters 
e AM-CW SSB Operation increased selectivity 

e Noise balanced squeich 

@ 100KC crystal! calibrator 

e Sensitivity 1 micro voit or better on all bands 


SEE VOUR SOCBER 
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5S Bands 60 Watts input 
VFO or Crystal Control! gang tuned 

Band Switching—full dial scale band spread 

Automatic modulation control, speech filter and limiter, Increased talk power 
Car dash dimmer connections for dial lights 


MORROW | 
THA EERO 408: ea 


tea rat 






SUPPLIES—TV 630 combination receiver & transmitter power 


supply 600v 200ma—290v 100ma—75v 10ma regulated 
RVP-250 Receiver Power Supply 290v 100ma. 

TV-600 Transmitter High Voltage Supply 600v 200ma. 
RTS-600 Complete fixed station supply and speaker. 





2794 MARKET STREET * SALEM, OREGON 


801 Dominion Bidg., Vancouver, B. C. 
Prices and specifications subject to change without notice, 
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FREE! 360 pages of the 
Newest in 


ELECTRONICS 


YW HIGH FIDELITY ¢ RADIO e TV \ 


Offers you a fast, efficient, dependable 
way of selecting the finest components 


> fiela fol Me lal-Me lel 2-4) prices 


EWARK 





ELECTRIC COMPANY 
Write Dept. P-11 


223 W. Madison St. * Chicago 6, Illinois 
4736 W. Century Blvd. * Inglewood, Calif. 


WRITE 
TODAY 


WRITE 
TODAY 














GENIACS «¢ Tyniacs ARE FUN 
for boys from 12 to 71! 


BUILD YOUR OWN TINY GENIUS COMPUTERS 


Scientific — Instructive — 
Entertaining — Safe. With 
easy-to-use Parts & Plans in 
new K9 Kit! Here is the 
fun of creation . . . as this 
14-year-old boy wires his 
first computer with reusa- 
ble, solderless parts. 


WHAT IS GENIAC KIT K9? 
An improved GENIAC and 
TYNIAC Kit with which you 
can make over 45 small electric brain machines and toys which 
can think or display intelligent behavior. . including several 
semi-automatic computers. Each one works on 1 flashlight bat 
tery ... is fun to make, use and play with . teaches you 
something new about electrical computing and reasoning circuits 
They are the outcome of 7 years of Berkeley Enterprise develop 
ment work with small robots and computers 

WHAT CAN YOU MAKE WITH THE GENIAC KIT? Logic Machines: 
Intelligence test, syllogism prover Game-playing Machines 
rit-Tat-Toe, Nim .. . Computers: To add, substract, multiply 
or divide, using decimal or binary numbers Cryptographic 
Machines: Coders. decoders, lock with 65,000 combinations . . .« 
Puzzle-Solving Machines and many more 














WHAT COMES WITH THE GENIAC KIT? ¢« 64-page GENIAC 
Manual & 48-page TYNIAC Manual (both by E. C. BERKELEY) 
showing how to make 46 machines e Introduction to Boolean 
Algebra for designing circuits e Wiring Diagrams in exact 
template form to help beginners e Over 400 Parts including 
panel, switch discs, jumpers, wipers (improved design bulbs 
sockets, washers, wire, battery . everything you need 


HOW CAN YOU ORDER? Simply send check or money order for 
$16.95 to Dept. P110 for each kit you wan for shipment 
West of Miss., add 80¢; outside U. S., add $1.80. Buy it now on 


our 7-Day Full Refund Guarantee if not satisfactory. 


—_————-—MAIL THIS COUPON———— —— 





Berkeley Enterprises, Inc., Dept. P110 
| 815 Washington St., Newtonville 60, Mass. 
| I WANT TO HAVE FUN with GENIACS on your MONEY-BACK 
GUARANTEE OFFER, Please send me .+.+.+K9 Kit(s)—I enclose 
| Wik eeeseeuseces in full payment. 
| My name and address are attached, 
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is devoted to listeners in Bulgaria and Ru- 
mania. 

From the studios in Lisbon, we go to the 
main transmitting point at Gloria. Thir- 
teen transmitters and 90 frequencies are 
used to beam programs to Iron Curtain 
countries. Not all channels are used at any 
one time although changes are made sev- 
eral times daily in order to achieve maxi- 
mum propagation. The original 7.5-kw. 
transmitter, first used in Germany, is lo- 
cated here. Later eight RCA 50-kw. units 
were added, and still later four 100-kw. 
transmitters were installed. 

All crystal oscillators at Gloria, designed 
by RFE engineers, are located on one cen- 
tral panel for convenience in frequency- 
shifting, which may be done as often as 80 
times a day. There are numerous antenna 
arrays, totaling 18 curtains and 12 rhom- 
bics, designed for use from 6 to 17 mc. The 
average distance from transmitter to tar- 
get is about 1400-1500 miles. Operations at 
Gloria are round-the-clock for either trans- 
missions or maintenance, 21 hours daily for 
receiving. 

It is believed that the people of the Iron 
Curtain countries are hopeful of eventual 
freedom. The RFE stations provide stimu- 
lation for those hopes by their broadcasts. 


Current Station Reports 


The following is a compilation of the latest 
reports received by your Editor. All times 
shown are Eastern Standard and the 24-hour 
system is used. If you have been sending in 
reports and fail to see them listed, please bear 
in mind that we receive hundreds of reports 
each month and that it is impossible to use 
all of them. 

Aden—This rarely heard country can be 
tuned on 7170 ke. at fair level from 1030 with 
Arabic chanting. The schedule runs to around 
1045-1115. (286) 

Albania—Tirana has moved from 6818 kc. 
| to 6900 ke. and carries Eng. at 1700-1730. The 
earlier Eng. xmsn, at 1530-1600, is parallel to 
7848 ke. (27, 166) 

Although many DxX’ers report hearing 
Tirana on 9700 kce., your Editor is of the opin- 
ion that a verification from this station would 
not be a true Albanian confirmation. Evident- 
ly the program is being transmitted by Radio 
Sofia (Bulgaria) xmtrs and not by any within 
Albania proper. 

Brazil—ZYR99, Emissoras Cacique, Sorocaba, 
is another tough one to locate. On 2460 kc., 
the schedule is 1200-2200, and there will be 
plenty of interference noted from other serv- 
ices. Reports should be sent to Radio Cacique 
de Sorocaba, Rua Miranda Azevedo 311, Soro- 
caba, S. P., Brazil. (91) 

Agencia Nacional, Rio de Janeiro, is sched- 
uled at 2130-1800 on 7935 and 10,220 kc. They 
QSL by letter. (27) 

Cook Islands—Radio Rarotonga has shifted 
| from 5050 kc. to 4965 kc. to avoid QRM from 
| a Venezuelan that has extended its sked past 
0000. It is being heard on the west coast at 
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2330-0015 (Wednésdays only) with an Eng. 
and language session. (31) 

Costa Rica—TIFC, The Lighthouse of the 
Caribbean, San Jose, operates a religious sta- 
tion with Eng. programs at 2300-0000 on 9645 
and 6037 kc. For a good DX catch, try to log 
the parallel outlet on 995 kc., medium-wave. 
(JC, RM, 107) 

Denmark—The Voice of Denmark, OZF, Co- 
penhagen, 9520 kc., continues to be well heard 
in most areas of the USA. Widely reported is 
the N.A. xmsn at 2030-2130 (repeated at 2200- 
2300) , the first 30 minutes of which is in Dan- 
ish and the rest in English. This xmsn is 
noted daily except Sundays. (JB, SS, 277) 

Ecuador—Another widely heard program is 
“Morning In The Mountains,” broadcast daily 
except Mondays over HCJB, Quito, on 17,889 
ke. at 0900-1000. (JW, 282) 





Egypt—Radio Cairo can be heard daily on | 
9745 ke. at 1830-1900 (Arabic), 1900-1930 | 
(Spanish), and 1930-2000 (Czechoslovakian). | 


There has been very little Eng. noted on this 
outlet. (NR) 

Cairo has also been noted, very strongly, on 
9890 ke. at 1515, 1627, and 2230 in Arabic. 
(59, 166) 

An Associated Press dispatch reports de- 
livery, by Communist Czechoslovakia, of a 
new 300-kw. xmtr to Egypt. There is no infor- 
mation available at this time as to the fre- 
quency or beam to be used. (226) 

French Guinea—The latest sked for Radio 
Conakry reads: 0130-0230, 0800-1315, 1330-1630 
(Saturdays to 1700), and Sundays at 2000- 
1315 on 3376, 4910, and 6155 kc. The 4910-kc. 
outlet is being noted in the eastern states. (27) 

Germany—The East German Radio DDR, 
Berlin, can be heard daily in Eng. on 9730 kc. 
(dual with 7150 and 6115 kc. which are heard 
irregularly) at 1530 and 1730. The 1730 xmsn 
on 9730 ke. is received at excellent level. (104) 

Greece — Radio Athens can be heard in 
Greek at 1700-1730 (repeated at 1800-1830) on 
17,778 kc. The second xmsn is usually the best 
one. (23) 

Greenland—Godthaad Radio is off the air 
due to a breakdown of the s.w. xmtr. (27) 

Haiti—As of this report, 4VEH, Cape Hai- 
tien, is operating on the following sked: on 
9642 kc. (daily except Thursdays) at 0500-0600 
(Tuesdays at 0515-0600); on 9632 kc. (daily 
except Thursdays) at 0800-0930 (Saturdays 
to 1030), at 1500-1700 (Saturdays from 1530) ; 
on 9600 kc. (daily except Wednesdays and 
Thursdays) at 1830-1900, 2000-2230 (Satur- 
days from 2030). “Listener’s Corner” may be 
tuned Mondays at 2145-2215 with POP’tronics 
Monitor #4, Stewart West, announcing. (CH, 
BW, 228) 

Radio Commerce, Port-au-Prince, has moved 
from 6091 to 5980 kc. and from 9485 to 9545 kc. 
It operates weekdays at 0600-0930 on 9545 kc., 
and at 1700-2230 on 5980 kc. On Sundays the 
sked is 0600-1900 on 9545 kc. Eng. programs 
are at 1700-1730 on Sundays and at 2100-2115 
on Tuesdays, Thursdays, and Fridays. (156) 

Honduras—HRN, La Voz de Honduras, Te- 
gucigalpa, has moved back to 5875 kc. from 
5960 kc. HROW has left 5880 kc. and the new 
channel has not yet been located. (100). 


Iceland—Ut Varp Reyjkavik, 12,175 kc., has | 
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Guy 
Lombardo 
makes his tape 
recordings on 


recording tape 










That alone is 
not the reason 
why you 
should use 


recording tape 


Here’s why recording tape 


you should use 


It’s the best-engineered tape in the world...gives 
you better highs...better lows...better sound all 
around! Saves your tape recorder, too—because the 
irish FERRO-SHEEN process results in smoother 
tape...tape that can’t sand down your magnetic 
heads or shed oxide powder into your machine. Price? 
Same as ordinary tape! 





Available wherever quality tape is sold. 
ORRadio Industries, Inc., Opelika, Alabama 


Export: Morhan Exporting Corp., New York, N.Y. 
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 
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Model 
1022 


CHECKER 


@ Amateurs 
® Servicemen fie 
®@ Laboratories 
@ Experimenters 


: Quickly and accurately 
checks all transistors 
and crystal diodes. 


Provides these 4 important 


checks on transistors: 
OPEN e SHORT e CURRENT , 
GAIN e« LEAKAGE 
_—_ forward to backward 
stonce of diodes 
* Complete set-up chart 
ond instruction booklet attached 
to back ye Will never become 
obsolete, with test leads and inline 
socket, replaceable up-to-date set-up 
chart and gain control to vary bat 
tery voltage y% Accurate and simple 
to operate — takes less than 30 sec- 
onds to test either TRANSISTORS or 
crystal diodes ye Uses test leads 
which eliminates need of completely 
removing transistor from circuit 
At leading Di stributors Everywhere 





TRANSISTOR! 
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INSTRUMENTS CORP. rs Vite » 36" 
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fm () Send Free 1958 B-A Catalog No. 5&1. 
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City 


Dept. PE, 1012 McGee St., Kanssxs City 6, Mo. 
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reportedly moved the former Sunday xmsn of 
1115-1130 to 1500-1600. This is beamed to 
Denmark and is in the Icelandic language. 
The station has also been noted at 0815-0835. 
(11, 61) 

Italy—English xmsns from Radio Roma are 
as follows: at 0400-0430 on 21,560, 17,800, and 
15,325 ke.; at 1035-1055 on 21,560 and 17,770 
ke.; at 1915-1935 on 15,400 and 11,905 kc.; at 
2125-2145 on 11,905 and 9575 kc. The 1915- 
1935 English/French xmsn to the USA and 
Canada on 15,400 kc. is well heard. (61, 279) 

Malaya—DX’ers needing this country should 


| listen for Singapore on 7286 kc. around 0630- 


0700 for the best signal. Forty-meter ham 
radio QRM often mars reception after that 
time. (286) 

Mauritius—V3USE, Forest Side, is noted on 
15,037A ke. from 2220 with music, 2230 news in 
French, 2246 music, 2300 news in English, 2318 
s/off. (275) 

Mexico—A new station is XEQM, Merida, 
Yucatan. Operating on 6105 kc., it is heard 
at 1900-2300, relaying XEMQ. (100) 

Mozambique—Radio Clube de Mozambique, 
15,083 ke., is noted in Portuguese with excel- 
lent music from 0000 to 0100 s/off, at 0930- 
1000, and at 1430-1515. Frequent ID follows 
a 4-note gong. (61) 

The 11,762-kc. channel is noted with usual 
Eng. Commercial Service at 0915, with QRM 
from Burma on 11,764 kc. A new outlet has 





MORE ON RADIO CLUBS 

In the September issue, we listed several of 
the existing radio clubs that you might like to 
join. Here are two more. 

Teen Shortwave Club (TSWC) is the 
newest of the two and the dues are $1.00 per 
year. They are currently issuing bulletins at 
three-month intervals. Further details and ap- 
plication blanks may be obtained from Tom 
Watkins, President, 261 So. Adams St., Mans- 
field, Ohio, or from Silas Dunn, Vice-President, 
712 So. Cedar Street, Little Rock, Arkansas. 

DX Listeners Club (DXLC), with headquar- 
ters in Norway, issues a publication every two 
weeks, and dues are $2.50 yearly. This club 
also has report forms, various awards, and a 
QSL Bureau. Further information can be ob- 
tained from the USA Representative, Jon Arild, 
841 Madrid St., San Francisco 12, Calif. 











ke.), 


been noted on 4945 kc. at 0000 (formerly 4911 
also in English. (31) 

Nicaragua—Radio Atlantico, YNCA, Blue- 
fields, has been heard on 7753 kc. from 2145 to 
2300 s/off with Latin-American music and 
anmts in Spanish. This one is often difficult 
to hear due to the weak signal and some 
QRM. (FC) 

Nigeria—A most unusual IS is that of the 
“Talking Drums” which can be heard from 
Lagos on 4990 ke. at 0100. BBC news relay is 
noted to 0115; the station often fades out 
shortly after that time. (23) 

Pakistan—Radio Pakistan, Karachi, is heard 
from 1430 to 1500 s/off on 11,670 and 15,230 kc. 
The 1430-1435 Eng. newscast is followed by 
(WA, 166) 

Peru—Radio El Sol, Lima, has moved from 
15,190 ke. to 15,403 kc. and is well heard at 
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LEARN 


RADAR MICROWAVES 
TRANSMITTERS 


CODE TV RADIO 


Phila. Wireless Technical Institute 
1533 Pine St. Philadelphia 2, Penna. 
A Non-Profit Corp. Founded in 1908 
Write for free catalog "P” 














2 WAY PORTABLE RADIO SET 






canna tsepreet ue 4 h . Ay J p>, A+ 4. i. pall or 
hundreds < Cc with ney antenna! ee <= & 80 ry =: mater (Reviee) 
outer» bands—also Aircraft got @ me). RT- 
ac SELP. CONTAINED POW ERED wiTH "STANDARD. PORTABLE 
RAD O BATTERIES. NO AC PLUG-INS NEEDED! Take it with you every- 
where you go—on trips, vacations, pn oc yp BE in contact with home, friends. 
as 5 watt oes content ed transmitter—Sensitive Re- 

ive see. 5 ey 3 ibs. 

ize, only 6 rier "TESTED—PRO MPLI- 
FIED PRACTICAL— Full Eienien on = quick 


easy to get license 
SEND ONLY (bill, ck, mo) and pay postman 
$11.95 COD postage on arrival or 
send $14.95 for postpaid omeyety. ey = includes 
= = parte, tube, coils, panes — Koa netructions, 
of batteries $2.9 ESS 25.) “COMPLETELY 
WIRED AND TES TED Sir PAID $19.95. A regular 
$49.95 value—Order now ice goes up. GUAR- 

ANTEED—AVAILABLE ‘ONE "FRO M: 

WESTERN RADIO DEPT. BNE-13 KEARNEY, NEBR. 


WORLD'S LOWEST PRICED 


ADDING MACHINE vrscen 


























FREE TRIAL 
UP TO 999,9 
IDEAL FOR BUSINESS AND BERSON- $ 95 
AL USE—GUARANTEED ACCURATE. 
Not a toy. Spout with only a finger 


flick. Adds, subtracts, yg 

divides. Counts up to one illion. 

Pays for itself over and over. Ideal TOTAL Cost 

Gift—for Business, Income Tax and MONEY 

School use. MONEY BACK GUARAN: 

TEE. Send name and address. Pay postman only 

$2.95 plus postage. Beautiful rich-looking. Leath- 

erette Case included at no extra cost. Money noes 

in 10 days if not delighted. AGENTS — 
CALCULATOR MACHINE CO., (Mfrs.) 

Box 126 Dept. EX-57 Huntingdon Vailey, Pa. 


GARAGE DOOR 
OPENER (irr... $24.50 


WRITE for interesting free information ... TODAY 


P. E. HAWKINS CO. 
631 Prospect Dept. PE Kansas City 24, Mo. 




















RADIO-TV SERVICING AID 


Powerful 7-power magnifying glass 

\ mounted on 8” tweezers. Excellent 
..\ tool for getting into difficult and 
hard-to-see places. Ideal for radio 
kit builders, model craftsmen and 
. for the Radio-TV service tech- 
, nician. Special +o A see $2.25 

postpaid. .. A REAL SERVICE AID BARGAIN 


EKERADIO ELECTRONIC DEVELOPMENTS 


646 North Fair Oaks Avenue, Pasadena, California 


inro ELECTRONICS 


Train for best technical positions in a top-flight school. Special. 
ize in missiles, comp uters, radar communications, industrial 
electronics, color TV, tion. E lent program in theory, 
laboratory, mathematics. Major firms select our graduates as 
tech. reps., field onginosts, specialists. Associate degree — 
21 months’ program. High school or equivalent required. 


VALPARAISO VEcueeAs FF INSTITUTE 
DEPT. PE ARAISO, INDIANA 
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DON'T THROW OLD RADIOS 
AWAY! 


This giant book shows 
exactly how to fix them 

without a lot of 

previous experience! 





Just look up the how-to-do-it data on 
that old radio you want to fix! 
Four times out of 5, this giant, 3%- 


pound, 744-page Ghirardi RADIO TROUBLE SHOOTER’S 
HANDBOOK gives exactly the information you need. Tells 
what is likely to be causing the trouble . . . shows how to 
fix it. Covers practically every radio receiver model made 
by 202 manufacturers between 1925 and 1942. Using it, 
even beginners can easily fix old sets which might otherwise 
be thrown away because service information is lacking. With 
a few simple repairs, most of these old sets can be made to 
operate perfectly for years to come. 

Included are common trouble symptoms and their remedies 
for over 4,800 models of old home, auto radios and record 
changers: Airline, Apex, Arvin, Atwater Kent, Belmont, 
Bosch, Brunswick, Clarion, Crosley, Emerson, Fada, G- 
Kolster, Majestic, ‘Motorola, Philco, Pilot, RCA, Silvertone, 
Sparton, Stromberg and dozens more. Includes hundreds ot 
pages of invaluable tube and component data, service short 
cuts, etc. Price $6.95—10-day free trial. 


HERE'S HOW TC 
GET YOUR START 


IN RADIO-ELECTRONICS 


Here’s basic training you can 
really understand .. . training 
that can help fit you for a good 
paying radio-television-electronic 
career! No matter what part of 
the work you want to do, this is 
the kind of training you need 
FIRST! 

Ghirardi's RADIO PHYSICS More experts got 
— is the pad ge re their basic train- 
its kind . . . and still a best seller 
BECAUSE IT IS SO AMAZ- [ag from this big 
INGLY CLEAR AND COM. book than any 
PLETE. bgp emer a in elec- other of its type! 
tronics got their start from this 1 

reat book—AND. THEY’LI. 26 courses in one! 

ECOMMEND IT TO YOU TODAY! 

Starts with Basic Electricity (over 300 pages) then takes 
you step by step through the entire radio-electronics field. 
Covers principles, theories and practices that are basic to 
even the most modern equipment. 972 pages; 508 pictures; 
856 helpful self-review test questions. Price only $6.50. 


we = = 10 DAYS FREE TRIAL" = == 


Sent. PE-117, RINEHART & CO., INC. 
232 Madison ‘Ave., New York 16, N. Y. 


- 
t 
i 
Send book(s) checked for free examination, In 10 days, i 
4 
| 
i 
f 





I will either send price shown (plus postage) or return books 
postpaid and owe nothing. 


O Ghirardi’s RADIO TROU- [ Ghirardi’s RADIO 
age Pl HAND. 


PHYSICS COURSE, $6.50. 
K, $6.95 


i 
ROOTES ccccctdccoces er ee 9000ee6s 0060s ceessadons eee | 
i 


City, Heme, PEP eT Te TT eeTTT TT TT? TTT Te 
cure, . rear 50¢ to price of each. Cash only. Money 
Ttedis ae returned in 10 days. 
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iA i WE a 25 WATT 

high fidelity 
Amplifier-Preamplifier Kit 
complete —on one chassis 






Model 21K.... for only $53Q95 


A top-quality integrated amplifier-preamplifier sys- 
tem on a single chassis in kit form, at an excep- 
tionally low price. Only the most advanced high- 
fidelity circuitry and the finest available compon- 
ents are used in this superb new Tech-Master kit. 
Undistorted power output is guaranteed to be 25 
watts at any frequency from 20-20,000 cps. Inter- 
modulation distortion is less than 1% at rated power 
and below 0.25% at all ordinary listening levels. 
Equalizer has RIAA position, with exclusive Tech- 
Master calibrating feature on treble control for ac- 
curate compensation of AES, NAB, Orig. LP and 78 
characteristics. Easy assembly. Dimensions: 1414” 
wide x 9” deep x 514” high 


Model 21K. Net Price... .$59.95 
Cabinet 7.50 


At your local hi-fi dealer, or write: 
A Division of 
TECH-MASTER CORPORATION 
75 Front St., Brooklyn 1, N. Y. 


international 


short wave 


reception 


YW CW _.. 


with 


<at> 


Push Button 
Converter 


Provides excellent SW reception 
when operated with 12 volt* auto 
radios having manual tuning dial. 





Install it yourself! No need to open 
or alter auto set. Just connect leads 
provided to radio and to 12 volt* ac- 
cessory terminal under dash. No fit- 
ting, no drilling, nothing else to buy, 


Push button selection of 13, 19, 31 


and 49 meter SW bands ensures 
daylight, night-time reception. 


* (Usable only on cars having 12V battery systems.) 


che} E) 3 ae 










At radio stores 
handling amateur 
equipment. Also 
many automotive 
parts stores, 


435 








2230-2300 with pop music and from 2300 with 
news. (31) 

Poland—The current sked for Radio Warsaw 
to N.A. is: 1930-2030 and 2130-2200 on 11,740, 
15,120, and 17,800 ke.; 0030-0100 and 0600-0630 
on 11,740 and 15,120 kc.; and 0715-0815 on 
11,740, 11,755, 11,785, and 17,800 kc. (CK, 61) 

Reunion—Another rarely heard station is be- 
lieved to be St. Denis, Reunion, noted on 7170 
ke. around 2350 in French or German. Heavy 
QRM prevented positive identification. (98) 

Rumania—Bucharest operates to N.A. as fol- 
lows: at 2200-2230 and 2330-0000 on 11,937, 
9570, 9254, 6210, and 5980 kc. Programs are in 
English. They are asking for remarks and 
suggestions concerning their broadcasts. (182) 

Sao Tome—The Radio Clube de Sao Tome is 
reported to have ceased operations on s.w. 
Watch 7157 kc. for the opening of another 
station shortly. (27) 

Sarawak—Radio Sarawak, Kuching, is noted 
on 5052 kc. at 0800 with a BBC relay and at 





SHORT-WAVE ABBREVIATIONS 
A—Approximate frequency 
anmt—Announcement 
BBC—British Broadcasting C 
Eng.—English 
ID—Identification 
I1S—Interval signal 
kc.—Kilocycles 
kw.—Kilowatts 
L.A.—Latin America(n) 


rporation 


N.A.—North America(n) 
QRM-—Interference 
sked—Schedule 

s/on—Sign-on 

s/off—Sign-off 
xmsn—Transmission from station 
xmtr—Transmitter used by station 











0000 with Radio Australia news in English. 
The IS is a simple guitar melody. (286) 

South Korea—In addition to frequencies of 
9640, 7935, 5980, 7180, and 3910 kc., HLKA, 
Seoul, also has 17,895, 15,255, and 11,925 kc. al- 
lotted for use. The 9640- and 7180-kc. outlets 
are scheduled as follows: 0000-0430 on 9640 
ke. and 0700-1515 on 7180 kc. During the latter 
xmsn there is an Eng. session at 0930-1000. 
(27, 206) 

Spain—An experimental station is operating 
on 6950 ke. with a test broadcast at 2000-2200. 
(206) (Editor’s Note: With no other details 
available at time of writing, it is possible 
that this station could be either Radio Ju- 
ventud de Almeria, listed at 6945 kc., or Radio 
Alerta de Valencia, listed at 6960 kc.) 

Sweden—Radio Sweden has a DX program 
to 2100/close. Reports go to DX Editor, Radio 
Sweden, Stockholm 7, Sweden. This was noted 
on 11,810 kc. (BU) 

Tanganyika — Dar-Es-Salaam operates on 
7167 Ke., replacing 5050 kc., at 2215-2340, ex- 
cept Saturdays (100) 

Tangier — WTAN, P. O. Box 2219, Tangier 
(Socco) , Morocco, has been experiencing con- 
siderable QRM on 9485 kc. and lately has been 
noted on 9418 ke. at 1430-1715. They are ask- 
ing for reports on the new frequency. (27, 280) 

Trinidad—A not-too-distant but often diffi- 
cult station to hear is VP4RD, Port-of-Spain, 
on 6085 kc. It has been heard in Ohio around 
1600 with news in English. (98) 

Turkey—Radio Ankara is well heard in the 
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Hi-Fidelity AM-FM Radio 


eee MAKE RCA 
CENSED—REG. PRICE 
$135. SO FOR RADIO ALONE 


SALE Ready 
PRICE $59°5 to Play 


Here is a complete Hi-Fidelity 
FM-AM radio made by one of the 
top manufacturers. This set is 
ideal for custom installations. 
wo Built-in 14-Watt Hi-Fidelity 
push-pull amplifier. Separate 
cr and Ls need controls, a 
AM and FM antennas, phone jack, 
1958 Model output jack for tape recorder. 
Frequency Range 20-20.000 cycles +2db. Output trans. tapped for 
3.2, 8 and 16 ohms. This 11 tube set comes complete with crystal 
and gy phono inputs, including a 12” RCA extended range 
speaker. ize 1212ex7lex7l4. Amplifier, Pre-amplifier, AM-FM tuner 
ALL, ON. SONE CHASSIS Schematic Diagram on Request. Provides 
Endless Hours of Static-Free and Drift-Free FM Listening Pleasure. 
11 Tubes: 6CB6, 12AT7,. 6BA6, GALS, 12AX7 
6AU6, 6SC7, 6BE6, 2-6V6, 5Y3, & IN-34 Diode 
Come in for free demonstration. Or send for yours today 
Send for our low prices on the Hi-Fi components you require 
BRAND NEW—GUARANTEED—Prompt attention given to 
mail orders. Send $20 on C.O.D. orders A $5 dep. will 
reserve yours for XMAS. 
UNITED AUDIO CENTER, Dept. PE, 30 N. Van Brunt St., 
Englewood, N. J. LO 8-1264—Next te Plaza Theatre 
















YOUR OWN POCKET SIZE RADIO STATION! 
BROADCASTS TO ANY HOME OR CAR RADIO WITH- 
OUT WIRES OR HOOKUPS! Wt. only 5 oz. Size (14x2\4x 
4%"). Built-in telescoping antenna. Powerful Transistor— 
sensitive microphone. Frequency setter, break-in switch! 
Runs for weeks on self-contained flashlight batteries. Du- 
rable plastiqease. With this Radio Talkie you CAN TALK 
TO YOU FRIENDS UP TO A BLOCK OR MORE 
AWAY! Talk up to | mile or more between two automo 
biles!' INSTANT OPERATION! Just push button to 
talk! No license needed. Uses induc ae Seid magnetic 


radiation. Useful and real fun in illion ways 
Gt prota rO WORK, 1 YEAR SERVICE 

GUARAN 
SEND ONLY. $2.00. (cash, ck, mo) and pay post 
man $9.99 COD postage or send $11.98 for prepaid 
delivery. COMPLETE READY TO OPERATE with 
structions ar +5 —~ wee are and tok oo Sor Seene- 
asta then ans , des Price D 800N 80 
2 cet your NEW POWERFUL RADIO WALKIE TALKIE 

on NOW. Available only from 

| WESTERN RADIO, Dept. REL-11, KEARNEY, NEBR. 

















B.S. Degree. Aero., Chem., Civil, 
Flec Mech. & Electronic Eng 


inc. Radio, TV). 36 mo. B.S. de- 
gree in Math., Chem., Physics. 
Prep courses. Demand for grads 


Spacious campus. 20 bidgs.; dorms, 

auditorium, gym. Low rate. Earn 

board. G.I. approved. Enter Dec., 

March, June, Sept. Catalog. 

2311 E. Washington Boulevard 
Fort Wayne 2, Indiana 

Keeping pace with progress 


DEGREE IN 
27 MONTHS 











HI-Fi ACCESSORIES 
Vidaire 


SPEAKER SWITCHES, FADERS L-PADS, T-PADS ON PANEL 
OR WALL PLATES, CROSSOVER NETWORKS, EQUALIZERS, 
VOLUME PANDERS. 


AT YOUR NEAREST SUPRLIER OR WRITE 
VIDAIRE ELEC. MFG. CORP., Baldwin, New York 


TRANSISTORS 
2 for $1.00 


e Save dollars on experimenting by using qual- 
ity surplus p-n-p audio transistors. 

e Receive our regular customer bargain flyer by 
mailing your get-acquainted order today. 


THE RESEARCHER 


P. O. Box 175 N. DAYTON STATION 
DEPT. P DAYTON 4, OHIO 














QUAL-KITS | \. 
ARE om seEsgeene 
EASIEST! 





Hi-Fi AM-FM 


Hi-Fi Amplifier 
Kit $28.50 Tuner Kit $28.95* 


And they have the finest features and specs. Fully illustrated step- 
by-step 28-page manual makes assembly a snap! WRITE FOR FREE 
CATALOG! * 10° for new Federal Tax. 


319 Church Street 


November, 1957 


QUALITY ELECTRONICS 
Dept. P-11 New York 13, N. Y. 





Learn to Repair 


ELECTRIC * 


APPLIANCES « 


at Home in Spare Time }\ 


Fast Growing Field offers 
Good Pay, Interesting 
Work, Security 


Get into a field where 
you can do important 
work, have a secure fu- 
ture. Electrical appliance 
repair offers OPPOR- 
TUNITY FOR YOU. 
Every wired home has 
an average of 8 electrical appliances. Up to 
10 million new appliances are being sold 
every year. Owners pay well to keep them 
in repair and enjoy the convenience they 
provide. That means a fast growing need for trained men. 


learn and Earn with Tester You Build 


Our training includes the parts to build a sturdy, portable 
appliance tester following our illustrated, easy-to-under- 
stand instructions. This multi-use tester helps you locate 
electrical defects quickly and easily, equips you to do pro- 
fessional trouble-shooting. You use it to learn electrical 
appliance repair techniques. Gives you the prac- 
tical training of actually building the tester and a 
valuable piece of equipment for future use. 


Earn $3, $4, $5 an Hour Spare Time 


Start soon to repair electric toasters, fans, irons, 
mixers, vacuum cleaners, etc. for your neighbors and 
friends. Spare time work done at your convenience 
in your basement, garage, or spare room can earn you 
from $3 to $5 an hour. See how easy it is to increase 
your earning power—how you can pay for this train- 
ing many times over with the money you'll earn in 
your spare time. Mail coupon. 


Train Now for Greater Security 
Low Price—Easy Terms 


Today’s automatic electric appliances need expert 
servicing. The man who knows this good trade has 
a secure future. Put your spare time to good use. 
Enroll now for $2.50 down and $5.00 a month. A 
small investment can assure a 
better future. Address National 
(i Radio Institute, a? D4M7, 






sg 


WS 


ww) 







Washington 16, D. 


+ 


FREE Lesson and Book . 
MAIL this NOW fy 


j NATIONAL RADIO INSTITUTE 
I DEPT. D4M7, WASHINGTON 16, D. C. 


Please send me lesson and book free. (No salesman will call.) 
Name_ Age 
i Address bial 


City Zon Stat 
fewetned Member National Home Study Council 
— oe me ee a ee eee ee ee ee ee eee eee ae ee ae 
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Can you think faster 
than this Machine? 





GENIAC set up to do a problem in check valve research 


Be careful before you answer. GENIAC the first electrical brain con- 
struction kit is equipped to play tic-tac-toe, cipher and encipher codes, 
convert from binary to decimal, reason (in syllogisms) as well as 
add, subtract, multiply and divide. Specific problems in a variety 
of fields—actuarial, policy claim settlement, physics, etc.—can be set 
up and solved with the components Connections are solderless and 
are completely explained with templates in the manual. This covers 
33 circuits and shows how new ones can be designed. 

You will find building and using GENIACS a wonderful experience; 
one kit user wrote us: ‘‘this kit has opened up a new world of think- 
ing to me.’’ You actually see how computing, problem solving, and 
game play (Tic-tac-toe, nim, etc can be analyzed with Boolean 
Algebra and the algebraic solutions transformed directly into circuit 
diagram ou create from over 400 specially designed and manu- 
factured components a machine that solves problems faster than you 
can express them 


-_—— — — — — MAIL THIS COUPON ——————-= 


SCIENCE KITS, Dept. PE-117F, oiver, Gerfiete Company 
126 Lexington Avenue, New York 16, 
Please send me 

1 GENIAC Electrical Brain Construction Kit and Manual. 


$19.95 (East of Mississippi) eereecee eeeeecee 
$20.95 (Elsewhere in United States) eecceseccecese 
$21.95 (Outside the United States) j= j§§ = «eevcesesesses 


Returnable in seven days for full refund if not satisfied. 


T enclose 8. wcccccccccses in full payment. 


My name and address are attached. 








TRANSISTORIZED POCKET FM 
RADIO AND TUNER KIT 


Fun for the youngster or the vet- 
3 om eran in the electronics fie 

A 3-way transistorized pocket FM 
radio and tuner which tunes the 
complete FM band from’ 88 t 
108.6 megacycles plus aircraft 
band from 109 to 145 megacgcles 
This fantastic set can be used in 
your car, home, or focket, and 
needs no antenna or ground wires. 
Completely non-directional, this 
compact FM radio and tuner will 
play where all other radios have 
failed. Set has been demonstrated 










under an X-ray beam and near 
other electrical devices without 
any static or distortion. Featuring 
a two-stage circuit, this FM radio 


and tuner will produce music of 
top quality from stations located 
many miles from the receiver. Kit 
comes complete with easy-to- build 
instructions. 


Kit, Complete, $13.95 postpaid. 
Special Hi-Fi Earpiece with ear- 





mold, cord, and plug, $8.50 post- 
paid. 








TWO-STAGE 
TRANSISTOR 
AMPLIFIER 
OR PRE-AMP 
KIT 





i You can build a powerful two-stage amplifier or pre-amp which 
can be used as a phonograph amplifier or amplifier for a cry st al 
set, and as a pre-amp for crystal or magnetic pick-ups, Kit c 
complete with two transistors, volume control with switch, a ‘trac 
tive plastic case wit a snap bottom, and is powered wiih a 
single penlight cell with an output of nearly i of a watt. Com- 
plete with easy-to-follow instructions, $5.95 postpaid. 
dd 4% sales tax in California 


EKERADIO ELECTRONIC DEVELOPMENTS 
650 North Fair Oaks Avenue 
Pasadena, California 


les 
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west during the 1815-1900 xmsn on 9515 kc. 
News, a short talk, and music make up the 
format of the program. (61) 

The outlet on 15,160 kc. has resumed the 
“Mailbag” program on Sundays during the 
1600-1645 xmsn to England and Western Eu- 
rope. Reports and questions about Turkey 
should be sent to Mailbag Program, S.W. 
Service, English Section, Ankara, Turkey. 
| (SF, 226) 

Uruguay—Radio Sarandi operates at 1000- 

2100 on 9515, 11,885, and 15,385 kc., three days 
| to the USA and three to Europe. All xmtrs 
| are 10-kw. units. (27) 

Venezuela—New stations announcing in Eng. 
| 





as “This is Caracas” and using Government 
xmtrs are being heard on 9366 kc. at 0725- 
0800 and on 11,900 kc. from 2100. No other de- 
tails are available as yet. (11, 27) 

YVQL, El Tigre, 3255 kc., has been noted 
from 2120 to 2157/close with music, commer- 
cials, and ID as La Voz de El Tigre. QRM was 
noted from ZFY until s/off at 2145. (59) 

YVXJ, Barquisimeto, 9510 kc., is well heard 
at 2000-2200 with pop L.A. music and anmts 





SHORT-WAVE CONTRIBUTORS 


Bill Waltz (WA), Dayton, Ohio 
John Butler (JB), Shelby, Ohio 
Fred Colley, Jr. {FC), West Palm Beach, Fila. 


John Cibere (JC), Dayton, Ohio 
Steve Foisey (SF), Keene, N. H. 
Clayton Hallmark (CH), Shelby, Ohio 
Chuck Kershner (CK), St. Albans, Vt 
| Robert Miller (RM), Philadelphia, Pa. 
Nathan Reiss (VR), New York, N. Y. 
} Stanley Schwartz (SS), Forest Hills, 
John Buttolph (BU), Skaneateles, N. Y¥. 

Bud Whitlock (BW), Augusta, Kans. 

James Wade (JW), Saint John, N. B. 

Chuck Maxant (11), Baldwin, N. Y. 

Peter Risse (23), Atlanta, Ga. 

Gerry Dexter (27), Waterloo, Iowa 

Gordon Nelson (31), Inglewood, Calif. 

Grady Ferguson (59), Charlotte, N. C. 

John Beaver (61), Canon City, Colo 

C. M. Stanbury, II (91), Crystal Beach, Ont. 
} Tom Watkins (98), Mansfield, Ohio 

Roger Legge (100), McLean, Va. 

Ed Kowalski (104), Philadelphia, Pa. 
William G. Smith (107), om a Ky. 


Bob Schwartz (156), Brooklyn, N. Y. 
George Cox (166), New Castle, Del. 
George Tiffany (182), Waco, Texas 


Anthony Gargano (206), Philadelphia, Pa. 
William Bing (226), New Orleans, La. 
John Buquoi (228), Fort Worth, Texas 

| James Carlile (275), Columbus, Ga. 

Dave Haley, Jr. (277), Boston, Mass. 

Don Davenport (279), Monroe, Wis 

Les Downes (280), London, England 

Bob Kapsch (282), Roselle Park, N. J. 
Maurice Ashby (286), Wichita, Kans. 











in Spanish. Programs continue after 2200 but 
with QRM. This one presumably signs off at 
2300. (FC) 

Windward Islands—The Windward Islands 
B/C Service, Grenada, is using two new out- 
lets as follows: 4760 ke. at 1600-1730 (then 
moving back to 3365 kc. for the 1730-2215 pe- 
riod) ; and 9550 ke. at 0815-0900 Tuesdays and 
Thursdays only, for school broadcasts. (100) 

Clandestine—A station, presumably Clan- 
destine Russian, signing as Goverit Baikal, 
has been noted on 17,815 kc. at 2200 s/on in 
Russian. Within a few seconds it is usually 
jammed and unreadable. This might be a Far 
East outlet operating from near the Mongo- 
lian border. Details requested. (31) 3o- 
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copy today. 





New 1958 mMovet Olson 




















FREE OLSON CATALOG 


Thousands of terrific bargains in Hi-Fi, TV, 
Electronics, Great values in Nationally ad- 
vertised brands for the Ham, Equipment 
builder, Engineer, Tinkerer, Serviceman and 
Hobbyist. SAVE MONEY! Send for your free 


"Quality" 
10 WATT HI-Fl AMPLIFIER 


New Wilcox-Gay 






BARGAINS 
FROM 


OLSON 





Brand New Models 


TAPE RECORDERS 














Buy an Olson “Quality’’ Hi-Fi Amplifier 









QUALITY OF THIS EQUIPMENT. 


GET BOTH—FOR THE PRICE OF ONE 


METERS 


and 





we'll include the new $59.97 9762M Norelco 12” Worth much more 
speaker at NO CHARGE. Advanced design, with 

Why does Olson make such an astonishing offer? wrap around fronts of 
Instead of spending $25,000 advertising our new clear unbreakable plas- 
1958 Hi-Fi Amplifier, we prefer to make you a tic. Well built magnet- 
deal that you can’t pass up. YOU JUDGE THE ically controlled movements incorporat- 





















SPEAKER AND 
CORNER BAFFLE 
Completely Assembled 


Ready To 
Install $ 93 
Stock 

No. S-288 

An RCA 6”x9”" PM _ speaker 


with Alnico 5 magnet, combined 
with engineered and acoustically 
balanced corner baffle. Baffle con- 





structed of reinforced plywood 
covered with mahogany granted 
Plastic material. Attractive 
matching grille. 
SPEAKER BAFFLES ONLY 
Stock Me. CA-G7. 1... cccsccccccsecce $4.33 





Miniature SPEAKER and BAFFLE 


New! Ideal 
for Extensions 


beautifully designed maroon 
Plastic baffle case with back cover 
and built in jack with plug. Size 
only 3°x23@"x13R"” Speaker is 


21%” square, voice coil 8 ohms. 
Fits into baffie with use of mount- 


ing screws. 
BAFFLE SPEAKER 
Stock No. S-294 


Stock No. CA-49 
‘] 94 
Ea 


96«.. 





3 for 
$2.75 


3 for 
$5 50 








ing Alnico Magnets Equipped with 

MONEY BACK IF NOT SATISFIED 100% — a v7 oy 1 _oen 
from these popular types. 

12” NORELCO Stock No. Scale Each 

Hi-Fidelity Speaker ME-13 20-0-20 DC AMPS $2.11 

Famous the World Over —— Colm awe = 

ME-14 0-1 DC MA 3.87 

— _— $5997 ME-15 0-50 DC MA 2.11 

$-202 ME-16 0-100 DC MA 2.11 

fretjusnciee: Sven beyond sudibie ranges Mecssne for [mess 0-000 DC MA — 

this exceptional performance are: High flux density, ME-18 0-10 DC Volts 2.11 

with coupor Flag whiten beeps tmpedames comment. te- ME-20 0-15 AC Volts 3.23 

20 watts, Shipping weight 12 Ibs, "es 4? °° Hi wE.24 © 0.300 AC Volts 4.41 








Powerful POCKET RADIO 


With 162. Earphone 


] ]°2 Stock No. 


RA-278 
less batteries 

Portable and lightweight 

Only 51% gs xlle”. 14 
ounces with batteries De 

livers tremendous volume. Case is attractive 
ivory with gold trim. Three tubes are employed 
in an efficient circuit which equals many 5 tube 





aets. Complete with earphone & connecting 
ca yi 
BATTERIES (One each required) 
Stock No. BA-13— 
45V Burgess U-30....... sp fie cael $1.75 
Stock No. BA-41—. 
11472V Burgess No. 1......eee8% 13 





Stock No. 
$-270 





12” HI-FI CO-AXIAL 
SPEAKER 


At a New Low Price! 


$77 2 for 
$15.00 
frame finished in_ silver-grey, 


12” 
314" Tweeter section. Built-in 
network frequency from 35 
5,000 cycles. 


watts Voice 
impedance—8 Shipped in factory 


Heavy 
Woofer section, 
crossover 
to 1 
Coil 


response 
Capacity full 12 
ohms. 





sealed cartons. 





Reg. Retail $99.50 Reg. $99.95 © Push-button 
Keyboard 
$ Stock No. 
7 AM. 39 4 99 Record Level 
° 
ae CASE Indicator 
Attractive steel case t 18 watts wee re My a ——_ Fast Rewind 
ains every modern featur ou 
ell No. pS expect: most beautiful style, Stock No. AM-28 Records 2 Hours 
$6.43 sloping instrument panel, tape 
e: equalization, loudness 
control switch, dual tone controls, variable damping Dual channel Records at 712 IPS Take up ¢t 
control Nc » expense was spared to baoien this the finest Model 7” reels 4 tube amplifier and built-ir Alni > 
performing amplifier. 750 speaker Radi sy Phono jack and external speaker 
Distortion less than .9°% Response, 1 db, 20- jack. Erases previous recording automatically whe 
20,000 cps. Controls: Selector-equalizer (LP, EUP, recording Can be used as PA system “with exter rnal speaker With 3” reel 
78, TAPE, TUNER, AUX.) Bass & treble controls, off- of tape and 5” emp ty reel, microphone, cable id plug Case with ren 
on volume. Inputs for all types of cartridges including able cover, 14x12x8”. 
low gain variable reluctance. Output impedances 4, 
8 and 16 ohms. Size 1334” L. x 6” W. x 43%” H 
For operation on 115 volts AC 50-60 cycles. Ship- SALE! New Magnavox 
ping weight 12 Ibs e 


15” HI-FI SPEAKER 


Stock No. 
$-287 


] - yx Each 


3 for $45 





A genuine Ma 

navox 15 PM 
Speaker with a 1 pound Alnico 5 
Magnet Delivers beautiful wide 
range fully rounded tones Fre- 
quency response 30-15,000 cps 
Entire construction is heavy duty 
and reflects Magnavox quality 
Voice coil diameter 11” Im- 
pedance 8 ohms Power handling 
capacity 18 watts Ideal for use 


with any radio or amplifier. 


OLSON 
BARGAIN STORES IN 


CHICAGO—623 W. Randolph St. 
CHICAGO—123 N. Western Ave. 
CLEVELAND—2020 Euclid Ave. 
PITTSBURGH—-5918 Penn Ave. 
MILWAUKEE—423 W. Michigan 
BUFFALO—711 Main Street 





How To Order From 


OLSON 


Mail your order to 1157-B S. 
Forge St., Akron 8, Ohio. Send 
remittance with order (add for 
postage Sc for each dollars 
worth ordered—10c for each 
dollars worth if you are more 
than 1000 miles away). OLSON 
REFUNDS EVERY CENT NOT 
USED. Or—send no money— 
we'll ship C.0.D. and you pay 
mail or expressman for mer- 
chandise and postage. ALL MER- 
CHANDISE 100% GUARAN- 
TEED. PLEASE—MINIMUM 
ORDER $5.00. 


1157-B S. FORGE ST. 


AKRON 8, OHIO 





@¢ 
November, 1957 
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TUBES ts GUARANTEED 


Our 12th Year in Business 











OQA2 OLP7 1. 6BQ6 2.00 7Q7 79 
082 2C22 20/$1 68Q7 -99 12AT6 s9 
os3 71 20 +4 6C4 49 12AT7 79 
oc3 434A 1.9 6H6 59 12AU7 6 
oD3 ben hey 2/ $8 6CB6 -69 12AV6 5s 
oz4 6CD6 1.49 12A6 s9 
1AX2 2 6435 59 12AX4 79 
183 sv4 9 636 -59 12AX7 73 
aL4 sY3 s9 6K6 -59 12B8H7 89 
1R4 6AB4 ss 6K7 -79 128Y7 89 
irs 6AC7 79 6L6 1.19 12SA7 69 
is¢ 6AG7 97 684 59 12SK7 69 
iss 6AH4 89 6SA7 -79 12SN7 69 
ivT4 6AHE 9s 6SH7 -69 12sQ7 69 
ius 6AKS 69 63837 -69 14A7 69 
1X2 6ALS 59 6SK7 -69 19B6G6 1.69 
2021 6AQ5 66 6SL7 69 258Q6 1.29 
2x2 6AS5 7s 6SN7 2/$1 25z6 79 
2v3 6AT6 493 6sQ7 59 3scs so 
3AS 6AU4 89 T4 1.19 3516 s9 
954 6AU6 s9 6Ts -98 35w4 -59 
955 6AX4 79 6us 98 35z5 55 
957 6BA6 59 6V6 59 SOAS .69 
1619 6e6cs 59 6w6 79 s0Bs -79 
1625 68E6 59 6X4 39 socs -69 
1626 6BFS 793 7A8 79 SOL6 -69 
1629 68G6 1.49 7cs -79 7s 1.00 
o7 68KS -89 7F7 -79 76 5/$1 
808 68L7 .99 7F8 -79 77 5/$1 
SBP1 68N6 89 7N7 79 10Yv 69 








FREE! WRITE TODAY FOR OUR NEW CATALOG 


NEW POCKET AC-DC MULTITESTER 
ly $ Per Voit 


“HE. Only $7.49 ea. 


Finest precision Hi-accuracy VOM. Reads AC & 
DC _ Volts: 0-15-150-1000V. DCMA: 0-150 2. 
OHMS: 0. 100K. Size 114” D x 452” Lx 8%” 2 
Features: 1° Precision resistors, extra lene 
meter scales. Complete w/batteries & test leads. 
Ideal for Ham, < -—pjjcsad and Beginner, Pius 
40¢ ship in U.S.A 


‘'TAB'' FINEST HI-Fl RECORDING TAPE 
@& 7” Reel—1200 Ft. Per Reel $1 Lots 











Sold on Money Back Guarantee of 12 
Highest quality Hi-Fi Precision Coated & Slit. 
“ERIN'' MFGR & PROCESS, quality controlled, constant output 
Noise FREE, Splice FREE Plastic Tape Freq. 71 IPS, 40-15KC 
Oxide-Wnd-In.......+eeee “TAB’’ @ $1.59 ea.; 3/$1.50 ea. 
New ist Quality ‘‘MYLAR'’ 2400 Ft.-7” Reel 
“ERIN MFGR & PROCESS RECORDING TAPE $4.49 @ 3/$12 


PORT ARTHUR COLLEGE 
ELECTRONICS COMMUNICATIONS 


AM FM Television Broadcast Engineering 
Marine Radio Radar 


CHECK THESE FEATURES: Tuition $34 per mo., 
room & board $50 per mo. in dorm on campus. 
Coliege operates 5 KW broadcast station. Students 
get on-the-job training at studios on campus. FCC 
license training with all courses. Well equipped 
classrooms & lab., am fm transmitters, radar & 
marine eqmt., television camera chain, experiment 
lab test eqmt. & other training aids. Our graduates 
in demand at good salaries. Free placement service. 
Have trained men from all 48 states. Approved for 
GI. Write for details. 


PORT ARTHUR COLLEGE °},’!™" 


Established in 1909 














Kruger Pistol Bangain®3" 00 


12 CALIBER SINGLE sHor 













14 MG. POWDER 
CHARGE 


Crafted after fanidus Ger- 
man Luger design. Not an 
air or CO2 gun. This isa 
smal! bore gun hat actually shoots .12 cal- 
iber lead bullets fired by light 14 mg. powder Y& 
charge. Beautiful gun, swell for target shooting. 

4” steel barre! in knurled styrene stock. Overall 
length 8% inches. This amazingly low price is due 
to ball-and-cap design. Comes with 50 bullets, ins- 
tructions, ne fe pong Money back if not _——— 

d $3 to KRUGER COR 
Kruger so eg ~~ D-709, een Califernia 





Registered Gtd. 1-Year Replacement Needles——All Cartridges 
Single Diamond $7; Dual Dia $14.00; Dia-Sapphire $8.00 
Please Send Cartridge Name & Number 


NEW IMPROVED "TAB" HI-Fi SPEAKERS! 


15” TRIAX, 25 WATT/20-20000 CYCS. +FISH3X...... 637.30 








oe TRIAX, 20 A yf he 20000 CYCS. sF1i243K...... 28.50 
12” COAX, 20 TT /35-18000 CYCS. +F1i242xK....... 22.00 
SONOTONE CA12 COAX 12 WATT 40-14000 CYCS. .... 19.11 
B4UBUY C ‘‘TAB’’ FOR ALL Hi-Fil!! 

50 wart Hi-Fi Kit Latest Design—Best Buy! ...... et $s7 
60 ATT Hi-Fi Amp & Preamp Kit—Compiete! ........ $69 

SNOOPERSCOPE ‘‘SEE IN DARK’'’ TUBE & DATA $S5.. .2 for 
MINIATURE ME A/DC 2% ACCY MTG/RD/SQ. .$3.89 
SLIM JIM HIGAIN DYNAMIC MIKEGTILT Soe “2. 89 


.0O6MFD @ 2500WVD "Si 
MICRO SWITCH B-1/30AMP & ALNICO ARC MAGNET. 3 


INVENTOR S 


REGISTERED PATENT 
ATTORNEY 





Send for 
PATENT INFORMATION 


ook an 
INVENTOR’S RECORD 
without obligation 


ASSOCIATE EXAMINER 
U.S. PAT. OFF. 1922-1929 


GUSTAVE MILLER Patent Attorney & Advisor 


117-PE WARNER BUILDING U. S. NAVY DEPT. 1930-1947 
WASHINGTON 4, D. C. PATENT LAWYER 





ELECTRONIC FLASH AC & BATTERY *ASSEMBLED 
400-111 GUIDE *60+COLOR, B&W 200+/60WS.......... 
6008 dh 120WS (WATT SECDS) 

* BATTERIES TWO 240V UNITS...... 1 
**TAB’’ Photofiash Book S0¢; ILLINOIS Photofiash Book O¢ 


RADIO & TV 75MA RECTIFIERS 49¢ + S FOR $2, 20/$7 
RADIO & TV 250MA ae ae ane 79¢ 6 FOR $4, 20 Pas 
NEW AUTO VIBRATORS 6 OR 12VOLT/4PIN $1.39 @, 2/$2.5 
RELAY 4 PDT/12 TO 24VDC/MINIATURE P @, 6 oan m $s 
RF INTERFERENCE FILTER 10 AMP $1.19 @...... 2 


**TAB'' GTD NEW TEST EQUIPMENT KITS! 


Lenauneted MATCHED INGOUTPUT TRANSFORMERSGDIAG .$2 
2 








VTVM KIT $24; TSK SCOPE 5” Ki 
RES/CAP BRIDGE KIT $19; T6K TUBE TESTER KIT $34 
THK Hi-Fi 2 WAY SPEAKER KIT $38; T7K SCOPE 7” ae $76 
T8K DYNAMIC TUBE & TRANSISTOR TESTER KIT $6 





KITS! Each ‘TAB Kit Contains The Finest Selection 


Kit 35 Precision Resistors Kit 35 Power Resistors 
Kit 10 Switches Kit 75 Mica Condensers 
Kit 75 Resistors /2/1/2W Kit 5 Crystal Diodes 

Kit 150 Carbon Resistors Kit 250 ft. Hook Up Wires 


RICE Etregae ones i ot Pasa 
ectrolytic Cond’s Kit 100 Fuses, asst’d all types 

Kit 15 Volume Controls Kit 100 Ceramic Condensers 
Kit 36 Tube Sockets Kit 150 Coil Forms 

a ik a Kit 5 Crystals & Holders 

it ugs yelets : : 
Kit 10 Bathtub Oil Cond’s Kit 65 Induetors & Coils 
Kit 5 Ibs. Surprise Package Kit 5 Mieroswitches 


Kit 10 Wheat Lamps 
Kit 3 Transistor Xfmrs 
Kit TV Knobs 


Kit 10 Transmit Mica Cond’s 
Kit TV Fluid Cleaner 

Kit Encapsulation Fluid 

Kit 40 Insulators Kit 3 Output Transf. 


Order Ten Kits ; ONE EACH ABOVE 99 
We Ship Eleven!!! i) eee annie” € 


TERMS: Money Back Gtd. (cost of 
ee 99 Mdse. only). $2 min. order F.0.B. 

N.Y.C. Add shpg. charges or for 

C.0.D, 25% Dep. Tubes Gtd. via 
R-Exp. only. Prices shown are subject to change 


1110X Liberty St., N.Y. 6, N.Y. Rector 2-6245 














EASY TO LEARN CODE 


Learn or increase speed with an Instructograph 
—the Radio-Telegraph Code Teacher that takes 
the place of = operator-instructor and enables 
anyone to ma ie without further assist- 
ance. Available tapes from beginners alphabet 
to typical messages on all subjects. Speed 
range 5 to 40 WPM. Always ready—no QRM. 
Thousands have ‘‘acquired the code’’ with the 
Instructograph System. Write today for conven- 
ient rental and purchase plans. 


INSTRUCTOGRAPH COMPANY 
4713-F Sheridan Road, Chicago 40, Illineis 













You can be the next uranium mil- 
lionaire! Government guarantees 
huge bonus! PRI Instruments from $29.95. 
See your local dealer today! FREE CATALOG! 
Write PRI, 4223PT W. Jefferson 
Los Angeles 16, California 

DEALERS WANTED [i 


BIG MONEY FOR YOU THROUGH 


V.S.1. ELECTRONICS & TV SCHOOL 
AGE—NO BARRIER—FUTURE UNLIMITED—EQUIP- 
MENT—ALL THE LATEST—TECHNIQUES—THE BEST 
APPROVED FOR VETS—CORRESPONDENCE OR 
RESIDENCE 

WRITE FOR YOUR CATALOG—NOW 


V.S.1. TELEVISION SCHOOL 
4570 Firestone Bivd. Dept. P.E. South Gate, Calif. 
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POPULAR 


ELECTRONICS 


BARGAIN BASEMENT 


SAVE ON THESE SPECIAL BUYS OF THE MONTH 








METAL LOCATOR ENTHUSIASTS 


This is for you . . . BC-1141-C amplifier, the electronic heart 
of the famous SCR-625 mine detector. This unit is brand new 
with 2-1N5 and 1-1G6 vacuum tubes, in steel carrying case 
with handle; net weight with batteries is only 10 pounds. It 
operates from internal batteries (not included) and is complete 
with schematic diagram of the whole SCR-625 detector set. 
Case measures 14” by 6” by 5” including hinged cover. Operat 
ing panel hinges out for easy access to interior shock mounted 
chassis. This is a 1000 cycle fixed frequency amplifier, brand 
spanking new, and a once-in-a-lifetime bargain at $5.95. Set 
of 3 spare vacuum tubes $1.00 Shipping weight 12 pounds. 


Write for free government surplus bargain bulletin 


JOE PALMER, P. 0. Box 6188 CCC, Sacramento, California 

















50¢ per word. 
November 3rd. 





FOR SALE 


LIMITED supply tape wound bobbin cores; used in 
computors, electronic brains, etc., below mfg’s. cost. 
$1.00 postpaid. Bobbins, 4660-11 Ave. So., St. Peters- 
burg, Fla. 


15 ONE-tube Circuit its—25¢. 
Redwood City, California. 





~ Baboratories, 328-L Fuller, 
FLUORESCENT fixtures, kits. From $1.95. Catalog and 


plans, diagrams—50¢. Shoplite, 650E Franklin Ave., 
Nutley 10, New Jersey. 


“AUTOMATIC Garage Door Control’ *; standard parts, 
radio or post control. Complete instructions, exploded 
view, layouts, photos; $1.50. R-L Books, 5649 Costello, 
Van Jan Nuys, Calif. Guaranteed! 


7 |: Engraves all Metals $2.00. 


ELECTRIC Pencil: 
Mfg., 10511-P Springfield, Chicago 43. 


TUBES-TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed Ist Quality 
Top Name Brands Only. Write For Free Catalog or 
Call Walker 5-7000, eh Electronics Corp., 512 Broad- 
way, New York 12N, N, 


STEREOPHONIC Pocket ire FM-Shortwave, Ekeradio, 
646 North Fair Oaks, Pasadena, California. 


DIAGRAMS! Service Data! Radios $1.00. Televisions 
$1.50. TV Tube Layouts, With First Aid Service Hints, 
50¢. Give Make, Model. TV Miltie, Box 101-P, Hicks- 
ville, New York. 


NEW! Pocket radio transmitter uses transistor. Plans 
25¢. Complete kit only $7.98. Free literature on all 
our products available at factory prices. Springfield 
Enterprises, Box 54-E1l, Springfield Gardens 13, N. Y. 


WALKIE-TALKIE chassis $6.98. See our display ad in 
this issue. Springfield _Enterprises. 


WALKIE-TALKIE. Build wireless portable radiophone 
for less than $10.00. Plans for variable frequency and 
crystal control types, only 50¢ for both, including as- 
sembly photographs. Springfield Enterprises. Box 54- 
Ell, , Springfield Gardens 13, N. Y. 


Beyer 


























CITIZEN’S band radio plans for ‘building your “own 
receiver and information on transmitter design, FCC 
requirements, etc. plus special discount on type ap- 
proved transceivers. All for $1.00. ~ og gel Enter- 
prises, Box 54-E11, Springfield Gardens 13, 


200 UNMARKED Ceramicons—Mixed Value, “$1.00. 
Schneider, 3763 New York | Ave., Seaford, N. Y. 
COMPLETE Television sets $11.95. Jones TV, 1115 


Rambler Avenue, Pottstown, Pa. 


HAMS! Work- -the-world Alcoa all-band “vertical an- 
tenna for 80, 40, 20, 15, 10, 6 meters, $16.95 shipped col- 
lect. Guaranteed, needs little space, no guy wires. Lit- 


erature. Gotham, 1805A Purdy Ave., Miami Beach, Fla. 
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RATE: 
issue closes re 
POPULAR ELECTRONICS, 366 Madison Avenue, N. Y. C. 17. 





Minimum 





RADIO CONTROL Headquarters 


For model airplanes, boats, cars, etc. FREE CATALO ye 
No operator's license required. FREE—SEND FOR FCC FORM 505 
Garage Door Radio Contro! Transmitting & Receiver Kits Available. 
R/C TRANSMITTER & RECEIVER KIT: 2714 mc. 5 watt 2-Tube 
Simple Transm. ube Rec. incl. Drilled Bases, $9 95 
weune Coil, Res., Cond.. SIGMA Relay, instruc. os ‘ 
c Xmitter, Hi- Power HAND HELD. Comp! $i7. .95: KIT. .: 
re © os 25; 6 Reed etay ee 
2-6V Bg Charger Kit $4 wired 
R 


StaMA 4F RELAY: 8,000 4. 
6 
BOOKS. Mode! Control ‘si: Radio Control! $1; Handbook ?- 
3 95; 
9 
2 








Mc, Petersen ZSA $3. 
Vv 


RELAY. CONTROL UNIT. incl. Sensitive 10,000 ohm Sig- 
ma Relay (11/2 Ma) Thermal 86:- 
metal Strip. Heating Element, Hi Z Audio énoke, Mini 99c 
Ainico V Magnet, Neon Lamp, Resistors, Capacitors. .only 
TUBES: XFG1, RK61, 3A4, 3A5S, 1AG4, 6K4.. . Transistor .99 
Storage Cells. 2V 3A/Hr, $1.95: Electric Motor 1.00 
RELAYS, 10K ohm 2 Ma DC or 110V AC SPDT 95¢; SPST -85 


GYRO ELECTRONICS ji voRnh oN. y. 











10 words prepaid. January 


Send order and remittance to: 


BE A Spy! Correspondence course on wire tapping, 
bugging, telescopic sound pickup; recording tech- 
niques, microphotography, invisible & remote photog- 
raphy, telescopic & aerial phtography. Lessons in 
surveillance, tailing, and use of equipment. Complete 
course $22.50, C. Carrier Co., 734 15th St., N.W., Wash- 
ington 5, D. C. 


TELEPHONE Extension in yo your car. Answer your r home 
telephone by radio from your car. Complete diagrams 
and instructions. $1.25. C. Carrier Co., 734 15th St., 
N.W., Washington o wD. C. 


COLOR TV, Portable, Projection, Transistorized. Com- 
plete diagrams & instruction. $2.75. C. Carrier Co., 
734 15th St., N.W., Washington 5, D. C. 


POLICE Radar Detector. Stop before those radar speed 





traps. Foolproof legal system. Complete diagrams & 
instruction. $2.75. C. Carrier Co., 734 15th St., N.W.., 
Washington 5, D. C. 

EAVESDROP with a pack of cigarettes. Miniature 


transistorized radio transmitter. 
& instructions. $1.25. C. Carrier Co., 
N.W., Washington 5, D. C. 

2 WAY Wrist Radio with auxiliary long distance 
booster. Complete diagrams and instructions. $1.25 
C. Carrier Co., 734 15th St., N.W., Washington 5, D. C. 
ELECTRONIC ‘Hypnotizer. Simplifies the art of Hyp- 
nosis. Diagrams & Operating Instructions $1.25. Kit 
$16.50. Wired & tested $29.50. C. Carrier Co., 734 15th 
St., N.W., Washington 5, D. C. 

DIAGRAMS for repairing radios $1.00, Television $2.00. 
Give make, model. Diagram Service, Box 672-PE, Hart- 
ford 1,Conn. _ 

TRADE-IN TV sets ship anywhere 10 in. $10, 12 in 
$12, 16 in. $17, 17 in. $21. Justis Bros., Newport, Del. 
BUY wholesale! Discounts to 80%! Gifts, Appliances, 
Housewares, Tools, Watches, etc. Midwest, EP-156, 
Pontiac, Illinois. (thee ti eae 
HEARING aid cases. Suitable for shirt pocket radios 
$1.00. Regent, 6521 Oleatha, St. Louis, Mo. 
ELECTRIC Guitars, amplifiers, wholesale, free cata- 
log. Carvin PES, Covina, Calif. 

TV-DRY Eliminates TV Burnout Repairs Caused 
By Dampness. Send $1.00 To TV Miltie, Box 101X, 
Hicksville, New York. _ 

PRINTED Circuits: Design your own. Copper boards, 
etchant, and complete instructions $2.00. Dawntron- 
ics, 2051 Lansing, Denver 8, Colorado. 
BUILDER-Experimenters subscribe to ‘Radio Work- 
bench’ magazine, Special transistor issue for 25¢. 
Smith Electronics, Carlsbad, New Mexico. 

HI-FI Amplifiers, Speaker, tape recorders, turntables. 
Ham transmitters and Receivers WRL, National, Halli- 
crafters, Hammarlund, Johnson & Collins. Easy terms. 
Ken-Els Radio Supply, 428 Central Ave., Ft. Dodge, 
Iowa or 67-16th Ave. S.W., Cedar Rapids, Iowa. 
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Complete diagrams 
734 15th St., 
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DON’T buy anything until you write for and receive 
our new catalog 116. The most interesting electronics 
at the lowest “prices. Catalog includes circuit dia- 
grams! Arrow, P.O. Box 3007 ZD, No. Hollywood, Calif. 


TUBES—Television, Radio, New. Guaranteed, Individ- 
ually Boxed, Approximately 80% off, Transmitting, 
Special Purpose Tubes, write Bell Electronics, 40 
Canal, New York City 2. 


ARMY Throat Microphone, New 7 50¢. “Surplex, Box 118, 
Jersey City 4, New Jersey. 


HAM "transmitters ‘and Receivers © W.R.L, National 
Hallicrafters, Hammarlund, Johnson S. Collins. Easy 
Terms 

BARGAINS Galore: Insulated wire all types. Let us 
know your requirements. Thrifty Distributors, P.O. 
Box 43, Millbury, Mass. 


WANTED 


CYLINDER and old disc phonographs. Edison, Con- 
queror, Idelia, and Oratorio models. Berliner Gramo- 
phones and Zono-o-phones, Columbia cylinder 
Graphophones, and Coin-operated cylinder Phonos. 
Want old catalogues and literature on early phonos 
prior to 1919. Will pay cash or trade late hi-fi com- 
ponents. POPULAR ELECTRONICS, Box 50. 


CASH Paid! Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiv- 
ing, TV types, magnetrons, klystrons, broadcast, etc. 
Also want military & commercial lab test and com- 
munications gear. We swap too, for tubes or choice 
equipment. Send specific details in first letter. For 
a fair deal write, wire or telephone: Barry, 512 Broad- 
way, New York 12, N. Y. WaAlker 5-7000 


AIRCRAFT and ground radios. Will better best offer. 
Dames, W2KUW 308 Hickory, Arlington, N. J. 


CRYSTAL-Radio ‘experimenters. Write to Hulet, 305 
Hope, Lakewood, New Jersey. 


INVENTIONS WANTED 


INVENTIONS wanted. Patented; unpatented. Global 
Marketing Service, 2420—77th, Oakland 5, Calif 


BUSINESS OPPORTUNITIES 


VENDING Machines—No Selling. Operate a route of 
coin machines and earn amazing profits. 32-page cat- 
alog free. Parkway Machine Corporation, Dept. 12, 
715 Ensor St., Baltimore 2, Md. 


MAKE $25-$50 Week, clipping newspaper items for 
publishers. Some worth $5.00. Particulars free. Na- 
tional, 81-PE, Knickerbocker Station, New York City. 
TO $100.00 Weekly. Sparetime, Home Operated Mail- 
order Business. Successful ‘‘Beginner’s” Plan. Every- 
thing Supplied. Lynn, 10420-E National, Los Angeles 
ot 

$60.00 WEEKLY sparetime. Start home Venetian Blind 
Laundry. Protected Territory. Interesting informa- 
tion free. Burtt, 2434FA, Wichita 13, Kansas. 

BUY at Wholesale Prices! Resell at Big Profits. Brand 
name merchandise—Appliances, cookware, housewares, 
watches, jewelry, rings, dry goods, clothing, luggage, 
tools, sporting goods, toys, gifts, etc. Free 1958 color 
catalog. Write today. Merit Home Products, Dept. 
PE-11, 107 Manhattan Ave., Brooklyn 6, New York. 
AMERICA’S largest wholesalé sources. Dealers, 
agents, salesmen write Associated Wholesalers, Box 
52-GM, Burlington, Iowa. 


HIGH FIDELITY 


DISGUSTED of “HI” HI-FI Prices? Unusual Dis- 
counts on your High Fidelity Requirements. Write 
Now. Key Electronics, 120 Liberty St., New York 6, 
N. Y., EVergreen 4-6071. 














TAPE RECORDERS 


TAPE Recorders, Tape. Unusual Values. Free Cata- 
log. Dressner, 69- 02F, 174 St., Flushing 65, N. ¥. 


RECORDING Tape—1800’ $1.84, 1200’ $1.44. Guaranteed. 
Catalogue. Broadcast Tape, P. O. Box 231B, Walling- 
ford, Conn. 


DIAGRAMS, kits for Shutoff Controls, 1012” Reel 
Adapters. Details free. Leroi Engineering, Box 251A, 
Elmhurst, Tilinois. 


HIGHEST Quality Tape ~ Postpaid—on no 7” reels in 
boxes: 1800’ Acetate 1/$2.25, 3/$6.00, 6/$11.50, Double 
Playing 15 Mil. Mylar 2400’ 1/$4.50, 3/$11.75, 6/$22.00. 
Satisfaction Guaranteed. Fidelatate, Dept. E, 1575 
Thieriot Ave., New York 60, N. Y. 


RECORDS 


PHONOGRAPH Records cheap, postpaid. Catalogue. 
Paramount, Box 242-B, Williamsport, Penna. 


INSTRUCTION 





BECOME Tax Consultant. Graduates earn to $3,000 
every tax season preparing returns evenings. State 
approved. Union Institute, Hoboken, 3E, N. J. 


ENGINEERING Degrees, EE Option Electronics earned 
through home study. Residence classes also available. 
Pacific International University, 5719-D Santa Monica 
Boulevard, Hollywood 38, Calif. 


LEARN While Asleep! Details free. Research Associa- 
tion, Box 610-PE, Omaha 1, Nebraska. 


CODE Courses Supreme, on Magnetic Recording Tape. 
Results guaranteed, Novice tape-Basic instruction, 
practice material to 8 WPM, $6.50. Advanced tape— 
practice material 9 to 18 WPM. $5.50. Combination, 
$11.00. 7” dual track, 334 IPS. Tapedcode, Box 31-B, 
Langhorne, Penna. 


USED ¢ Correspondence “Courses, Educational Books 
Bought, Sold, Rented, Catalog Free, Vernon’s, 624 
Mohawk, Rossville, Ga. 


BUILD FM-TV Antenna. Plans 50¢. Hed, 6925 Janell, 
Minneapolis, Minn. 


MATHEMATICS. All levels. Correspondence. UCSM, 
6605 N. 13 St., Philadelphia 26, Pennsylvania. 


COMPUTER plans $3.00. New transistor robot plans 
$1.00. Robot construction manual $5.00. Only com- 
plete course in electronics under $100.00. For com- 
plete information on automation computers robots 
write E. B. E., 1015 Atkin Ave., Salt Lake City 6, 
Utah. 


EDUCATIONAL 




















OPPORTUNITIES 





OPPORTUNITY! Complete high school at home in 


spare time with 61-year-old school. Texts furnished. 
No classes. Diploma. Information booklet free. Amer- 
ican School, Dept. X856, Drexel at 58th, Chicago 37, 
Illinois. 


ELECTRICAL EQUIPMENT 


& SUPPLIES 


GOVERNMENT Surplus’ Receivers, 
Parabolic Reflectors, Picture Catalog 10¢. 
Malden 48, Mass. 


FOR THE HOME 


WATER Softener $29.95. Does job of $300 unit. Details. 
Myers, Box 671-PE, Indianapolis 6, Ind. 





Transmitters, 
Meshna, 








SONGPOEMS and Lyrics Wanted! Mail to: Me Pan 
Alley, Inc., 1650 Broadway, New York 19, N, 


FREE literature on new low cost electrical seeies for 
home and shop. Write Wells Co., Box 3055, North Hol- 
lywood, California. 


DX News, accurate, free samples. 
27 Crestmoor, Denver, Colorado. 








Global DX Club, 





RECORDERS, HiFi, Tapes. Free wholesale “catalogue. 
ston, 215-P E. 88 St., N.Y.C. 28. 


STEREOPHONIC, } Monaural Recorded Tapes, Acces- 
S¢ Discounts, Free list. Catalog 15¢. Efsco Sales, 
We -y Hempstead. a. F, 


November, 1957 





FREE Literature! Send 25¢ for up-to-date list of 
manufacturers offering free information. Gentrofi, 
7134 Peabody Street, _Long Beach, California. 


TRANSISTOR Kits, parts. Pree information. PBransit, 
Box 15-Cl10, Alden nor, N. Y. 
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Model TD-55 
Terms: $6.95 after 10 day 
trial then $5.00 per month 
for 4 months. 


Model TW-11 
Terms: $11 50 after 10 day 
trial then $6.00 per month 
for 6 months. 


Model TV-«12 


Terms: $22.50 after 10 day 
trial then $10.00 per month 
for 5 months. 





SHIPPED ON APPROVAL 


NO MONEY WITH ORDER 





Superior's New Model TD-55 
EMISSION TYPE 


TUBE TESTER 


The Experimenter or Part-time Serviceman, who has delayed purchasing 


a higher priced Tube Tester. 


FOR 


The Professional Serviceman, who needs an extra Tube Tester for outside calls. 


The busy TV Service Organization, which needs extra Testers for its field men. 
Speedy, yet efficient operation is accomplished by: 1. Simplification of all switching 
and controls. 2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 
57, 59, etc.) and providing sockets and circuits for efficiently testing the new Noval 


and Sub-Minar types. 

You can’t insert a tube in wrong socket 

It is impossible to insert the tube in the 
wrong socket when using the new Model 
TD-55. Separate sockets are used, one 
for each type of tube base. If the tube 
fits in the socket it can be tested. 


'Free-point’’ element switching system 
The Model TD-55 incorporates a newly 
designed element selector switch sysjem 
which reduces the possibility of obso- 
lescence to an absolute minimum. 


Checks for shorts and leakages between 
all elements 


Superior’s 
New Model 


© Tests*all tubes, including 4, 5, 6, 7, 
Octal, lockin, Hearing Aid, Thyratron, 
Miniatures, Sub-miniatures, Novals, Sub- 
minars, Proximity Fuse Types, etc. 


e Uses the new self-cleaning Lever Ac- 
tion Switches’ for individual element test- 
ing. All elements ore numbered according 
to pin-number in the RMA base number- 
ing system. Model TW-11 does not use 
combination type sockets. Instead indi- 
vidual sockets are used for each type . 
tube. Thus it is imp 9 
tube by inserting it in the wrong oouhes. 





@ Free-moving built-in roll chart provides 
complete data for all tubes. Printed in 
large easy-to-read gp 

— ee 
Superior’s 

New Model 
TV-12 
% Employs improved TRANS-CONDUCT- 


ANCE circuit. An in-phase signal is im- ' 


pressed on the input section of a tube 
and the resultant plate current change is 
measured. This provides the most svit- 
able method of simulating the manner 
in which tubes actually operate in Radio 
& TV receivers, amplifiers and other cir- 
cuits. Amplification factor, plate resist- 
ance and cathode emission are all corre- 
lated in one meter reading. 

% NEW LINE VOLTAGE ADJUSTING SYS- 
TEM. A tapped transformer makes it pos- 
sible to compensate for line voltage 
eve to a tolerance of better than 


The Model TD-55 provides a super sensi- 
tive method of checking for shorts and 
leakages up to 5 Megohms between any 
and all of the terminals. 

Elemental switches are numbered in strict 
accordance with R.M.A. Specifications. 
The 4 position fast-action snap switches 
are all numbered in exact accordance 
with the standard R.M.A. numbering sys- 
tem. Thus, if the element terminating in 
pin No. 7 of a tube is under 

test, button No. 7 is used for 

that test. 95 
cues with carrying case 


“STANDARD PROFESSIONAL 


wit UBE TESTER 


NOISE TEST: Phono-jack on front panel 
for plugging in either phones or external 
omplifier detects microphonic tubes or 
noise due to faulty elements and loose 
internal connections. 
EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW-CURRENT 
TUBES Previously, on emission-type tube 
testers, it has been standard practice to 
use one scale for all tubes. As a result, 
the calibration for low-current types has 
been restricted to a small! portion of the 
scale. The extra scale used here greatly 
—— = of low-cur- 
rent type 
Housed in hand-rubbed oak § PAT 


cabinet 


_ TRANS-CONDUCTANCE 


TUBE TESTER 


% SAFETY BUTTON — protects both the 
tube under test and the instrument meter 
against damage due to overload or other 
form of improper switching. 


EXTRA FEATURE: 
Model TV-12 Also Tests Transistors! 


A transistor can be safely and adequately 

tested only under dynamic conditions. 

The Model TV-12 will test all transistors 

in that approved manner, and quality is 

read directly on a special 
“transistor only”’ meter scale. 

Housed in hand-rubbed oak “hd PA 


cabinet 


USE APPROVAL FORM ON NEXT PAGES 


We invite you to try before you buy any of the 
models described on this and the following 
pages.!if after a 10 day trial you are com- 


NAN 
CHARGES ADDED! 





pletely satisfied and decide to keep the Tester, If not completely satisfied, you are 
you need send us only the down payment and privileged to return the Tester to 
agree to pay the balance due at the monthly us, cancelling any further obligation. 


indicated rate. 


PRINTED IN U.S.A. 


POPULAR ELECTRONICS 
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OF you buy! 


RY FOR 10 DAYS § 





then if satisfactory pay in easy, interest free, 
monthly payments. See coupon below. 


New 
Model 70 


fLECTRICAL TROUBLE SHOOTER 


and D.C. Voltages, A.C. and D.C 
Reistances, Leakage, etc. e Will measure 
ption while the appliance under test 
bation e Incorporates a sensitive direct- 
ince range which will measure all 
mmonly used in electrical appli- 
etc. e Leakage detecting circuit will 
lity from zero ohms to 6 megohms 


prs 


) e Will test Toasters, Irons, Broilers, 
Clocks, Fans, Vacuum Cleaners, Re- 
imps, Fluorescents, Fans, Switches, 


etc. e Will test all TV tubes for open 
r-element shorts, burned out tubes, 
test TV tubes for quality. An emission 
ier h as the Model TD-55, TW-11 or 
ed to test tubes for quality) 


ior’'s New 


Model 670-A 





SUPER-METER 


ombination VOLT-OHM MILLIAMMETER PLUS Capacity, 


UTILITY TESTER’ 


AS AN AUTOMOTIVE TESTER 


e Tests both 6 Volt and 12 Volt Storage Batteries e 
Generators e Starters e Distributors e Ignition 
Coils e Regulators e Relays e Circuit Breakers e 
Cigarette Lighters e Stop Lights e Condensers e 
Directional Signal Systems e All Lamps and Bulbs 


e Fuses e Heating Systems e Horns e Also will 
locate poor grounds, breaks in wiring, poor con- 
nections, etc 


Model 70 comes complete with 64 page book written 
in plain easy-to-understand language. Explains laws 
of electricity, how to proceed with repairs of . 


ances and automobile circuits, how $ 


to test TV tubes, etc. Only. 
—————— i 


Reactance, Inductance and Decibel Measurements 


TS: 0 to 7.5/15/75/150/750/1,500/7,500 
¢. VOLTS: 0 to 15/30/150/300/1,500/ 
s* D.C. CURRENT: 0 to 1.5/15/150 Ma. 
5Amperes ¢ RESISTANCE: 0 to 1,000/ 
hms O to 10 Megohms ¢ CAPACITY: 
Md. 1 to 50 Mfd. (Good-Bad-scale for 


checking quality of electrolytic condensers.) ¢ 

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 

2.5 Megohms ¢ INDUCTANCE: .15 to 7 Henries, 

7 to 7,000 Henries * DECIBELS: —é6 

to +18, +14to +38, +34 to +58. wi 
Complete with test leads Net 


iors New 
del TV-40 


PICTURE TUBE TESTER 





\ GADGET—NOT A MAKE-SHIFT ADAPTER, BUT A WIRED PICTURE TUBE 
} WITH A METER FOR MEASURING DEGREE OF EMISSION—AT ONLY $15.85 


ests ALL magnetically deflected tubes ...in the set... out of the set 
...in the carton!! 


|magnetically deflected picture tubes 
to 30 inch types. 
quality by the well established emis- 
All readings on ‘’Good-Bad” scale. 
rinter-element shorts and leakages up 
NMS 
pen elements. 
einvite you to try before you 
yany of the models described 
this page, the preceding 
x ond the following pages. 
ofter a 10 day trial you are 
mpletely satisfied and decide 
ke the Tester, you need 
dus only the down payment 
C agree to pay the balance 
e the monthly indicated 
e 


NQ INTEREST 
2R FINANCE 
‘ARGES ADDED! 


nm completely satisfied, you 
rp vileged to return the Tester 
4 eneeng any further 


: E OTHER 
SIDE 


T.ND MAIL TODAY! 


EASY TO USE: Simply insert line cord into any 
110 volt A.C. outlet, then attach tester socket to 
tube case (lon trap need not be on | ee Throw 
switch up for quality test . 

direct on Good-Bad scale. Throw a 


down for all leakage tests. | aS 
Only Net 


or interest charges added. 
payment when due, 
payable. 


([] Model TW-11 Total 
$11.50 within 10 days. 
monthly for 6 months. 


[1 Model 76 ‘ Total 
$6.95 within 10 days. 
monthly for 4 months. 


Price $47.50 0 
Balance $6.00 


Price $26.95 C 
Balance $5.00 


LJ 


© Model TD-55 Total Price $26.95 0 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 

©) Medel TV-50 -Total Price $47.50 oO 
$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 

DE. castes hee RSbetes eeeneeenevteeaee 

Address 

City 


All prices net, 


— 


LL a” a” a 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-389, 3849 Tenth Ave., New York 34, N. 
Please send me the units checked. I agree to pay down payment within 10 days 
and to pay the monthly balance as shown. It is understood there will be no finance 


It is further understood that should I fail 
the full unpaid balance shall become immediately 


F.O.B., N. ¥. C. 



















Model 70 


Terms: $3.85 after 10 day 
trial then $4.00 per month 
for 3 months. 








































Model 670-A 
Terms: $7.40 after 10 day 
trial then $3.50 per month 
for 6 months. 


Model TV-40 


Terms: $3.85 after 10 day 
trial then $4.00 per month 
for 3 months. 


7. 


to make 
due and 


Model TV-40 Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 


Model 670-A Total Price $28.40 
$7.40 within 10 days. Balance $3.50 
monthly for 6 months. 


Model 70 Total 
$3.85 within 10 days. 
monthly for 3 months. 


Model TV-12 Total Price $72.50 
$22.50 within 10 days. Balance $10.00 
monthly for 5 months. 


Price $15.85 
Balance $4.00 


Zone State 























Model 76 


Terms: $6.95 after 10 day trial then 
$5.00 per month for 4 months. 















Model TV-50 


Terms: $11.50 after 10 day trial 
then $6.00 per month for 6 months. 










OHIPPED ON APPROY 


NO MONEY WITH ORI 





Superior’s New _ 
Model TV-50 


NO ¢.0.D. 


ivs A CONDENSER BRIDGE 
ivs A RESISTANCE BRIDGE 
ivs A SIGNAL TESTER 


Superior’s 
New 
Model 


76 


M CA°ACITY BRIDGE SECTION 

4 Ranges: .00001 Microfarad te .005 Mi- 
crofarad; .001 Microfarad to .5 Micro- 
farad, .1 Microfarad to 50 Microfarads; 
20 Microfarads to 1000 Microfarads. Will 
also measure the power factor of all con- 
densers from .1 to 1000 Microfarads. 
RESISTANCE BRIDGE SECTION 
2 Ranges: 100 ohms to 50,000 ohms; 
10,000 ohms to 5 megohms, 

SIGNAL TRACER SECTION 
With the use of the R.F. and A.F. Probes 
included with the Mader 76, you can 


Specifications 


M R.F. Signal Generator for A.M. 
M R.F. Signal Generator for F.M. 
Audio Frequency Generator 
Marker Generator 

R. F. SIGNAL GENERATOR: 100 Kilocycles 
to 60 Megacycles on fundamentals and 
from 60 Megacycles to 180 Megacycles on 
powerful harmonics. 


VARIABLE AUDIO FREQUENCY GENERA- 
TOR: Provides a variable 300 cycle to 20,- 
000 cycle peaked wave audio signal. 


MARKER GENERATOR: The following 
markers are provided: 189 Ke., 262.5 Kc., 
456 Kce., 600 Ke., 1000 Kc., 1400 Kce., 1600 
Ke., 2000 Ke., 2500 Ke., 3579 Ke., 4.5 Mc., 
5 Mc., 10.7 Mc., -(3579 Ke. is the color 
burst frequency.) 


| TRY FOR IODA 


BEFORE you buy! THEN if satisfactory pay in easy, interest free, + 
ss 


4 ay Lav aT aa 


FIRST CLASS 
Permit No. 61430 
New York, N. Y. 












BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the U. S. 

















VIA AIR MAIL 













POSTAGE WILL BE PAID BY — 


MOSS ELECTRONIC DIST. CO., I 
3849 TENTH AVENUE 
NEW YORK 34, N.Y. 


NC. 


GENOMETE 


7 Signal Generators in One! 










































ivs A TV ANTENNA TES 


make stage gain meas-rements, 
signal loss in R.F. and Audio stage 
calize sated stages, locate distortio 
hum 
uw Vv. ANTENNA TESTER $ 
Loss of sync., snow and instabili 
only a few of the faults which 
due to a break in the antenna, § 
not check the TV antenna first? 
a break in any TV antenna and 
the location of the break in feet 
the set terminals. 
Complete with R.F. and A.F. $ 
probes and test leads 


M Bar Generator 
M Color Dect Dattern Gene 
M Cross Hatch Generator 


BAR GENERATOR: Pattern consists 
to 16 horizontal bars or 7 to 20 
bars. 


DOT PATTERN GENERATOR (FOR ¢ 
TV): The Dot Pattern projected 
color TV Receiver tube by the Me 
50 will enable you to adjust for 
color convergence. 


CROSS HATCH GENERATOR: The 
consists of non-shifting horizon 
vertical lines interlaced to pro- 
vide a stable cross-hatch effect. $ 
Complete with shielded leads 


payments. See coupon in 
We invite you to try before 
buy any of the models desc 
on this and the preceding pe 
If after a 10 doy trial you 
completely satisfied and deci 
keep the Tester, you need send 
only the down payment and ¢ 

to pay the balance due ut 
monthly indicated rate. (See 
side for time payment sc 
details.) 


NO INTEREST 
OR FINANCE 
CHARGES ADD! 


lf not completely satisfied, 
are privileged to return the 
to us, cancelling any 
obligation. 


SEE OTHE 
SIDE 


CUT OUT AND MAIL T 





